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This valve has been specified on 780 new engines since May, 1915, built for 
32 roads, because it does what a double seated throttle will not do. 





| Ask us to explain why all ‘“‘Superheated Locomotives” should have one and 
why 2000 are so equipped. 
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SARCO MINERAL RUBBER ASPHALTS 


SARCO No. 6 Waterproofing Mineral Rubber Floors 
SARCO Bituminous Putty 


SARTAC-Damp- 
5-M Paint SARCO R. S. A. Specifications 
SARCO Refrigerator Compound SARCO t 


SARCO PRODUCTS INSURE PURITY AND RELIABILITY 
Promptness—Service—Efficiency 


<Q stanvarv ASPHALT & RUBBER CO. 
CHICAGO, ILL. 








DICKINSON DEVICES 


Cast Iron Smoke Jacks 
Light Fire-Proof Smoke Jacks 
Ventilators All Materials 
Cast Iron Chimneys 
Cast Iron Buildings 
Telephone Booths 


PAUL DICKINSON Inc., 3346 South Artesian Ave., Chicago 
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VAPOR 
SYSTEMS 


GOLD CAR HEATING & LIGHTING CO. 


ECONOMICAL—SYSTEMS OF MERIT—wILL NoT FREEZE 


VAPOR AND PRESSURE 
SYSTEMS 


ELECTRIC 
SYSTEMS 


HOT WATER 
SYSTEMS 


AUTOMATIC HEAT CONTROL FOR ALL SYSTEMS—VENTILATORS 


17 BATTERY PLACE, NEW YORK 
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CHASE GOAT BRAND PLUSHES AND 
IMITATION LEATHER 


Quality standards are fixed and dependable 


Several months ago a seat cover of Chase Plush was sent to us with the 
statement that it nad been in continual service for twenty-four years. 
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Universal Draft Gear Attachment Co. 


Railway Exchange Building, CHICAGO 
































A TRAVELING man employed by 

a company that spends $360,- 
000 for advertising, said: “Unless our 
firm advertised, our commodity would 
be known locally. Due to advertising, 
we are a household word from coast 
to coast.” 











Bay State Brand Mohair Plush 


Manufactured by the 


Massachusetts Mohair Plush Co. 


First Manufacturers of Linen Warp Plushes in America 


Our Plushes are excelled by none 


200 Devonshire St., Boston 


911 Locust St., St. Louis 








PANTASOTE 


The National Standard for car curtains and 
car upholstery. Twenty years’ service tests 
have established its superiority to any other 
curtain material. 


AGASOTE 


For car headlinings and interior trim. A 
homogeneous waterproof board of great 
density and tensile strength. 
warp, blister or separate. 


It will not 





FIREPROOF AGASOTE 


Non-conductive qualities of heat and cold 
make it peculiarly well adapted for head- 
lining and interior trim for steel fireproof 
passenger cars, entirely eliminating the dis- 
advantage of steel for interior trim and 
giving the appearance of wood finish. 





THE PANTASOTE COMPANY 


11 Broadway, New York Peoples Gas Building, Chicago 
797 Monadnock Bldg., San Francisco 
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We regret to find that the leaders of the train service brother- 
hoods are not disposed to be frank regarding their attitude 
concerning the eight-hour day. Sena- 


Why Not tor Sherman once said that the way to 

Answer This resume specie payments was to resume. 

9 So the way to establish an eight-hour 
Question? “ 


day in train service is to establish it. 
In a statement to the public some weeks ago W. S. Stone, 
W. S. Carter, L. E. Sheppard and W. G. Lee, speaking for 
the engineers, firemen, conductors and trainmen, said that if 
the railways desire “to test the sincerity of the men let them 
establish the eight-hour day so that the men do not have to 
make a minute ef overtime.” The Railway Age Gazette, 
being curious to know whether they meant a real eight-hour 
day or of the “phony” eight-hour day provided for in the 
demands that are to be presented to the railways, submitted 
to these four gentlemen the following question: “Would you 
favor and advocate acceptance by the members of your 
brotherhoods of an eight-hour day schedule which provided, 
first, that the mileage basis of compensation in railway train 
service should be abolished; and, second, that eight hours 
should constitute the working day of all employees in such 
service?” As we said then, “The adoption of these two pro- 
visions is absolutely necessary in order to establish a real 
eight-hour day in railway train service.” Our question not 
having been answered, we repeated it in an editorial in our 
issue for March 3, entitled “Imitating Mr. Facing-Both- 
Ways.” We are obliged, regretfully, to call attention to the 
fact that Messrs. Stone, Carter, Sheppard and Lee continue 
to maintain a stony reserve on this subject and that our 
question still remains unanswered. They are quite loqua- 
cious in presenting their views to the public on other matters, 
but they will not clear up the question as to whether they 
really are in favor of an eight-hour day. We believe the fact 
is that they don’t dare answer our question. To answer it in 





the affirmative would ruin their standing with the brother- 
hoods, because their followers do not want a real eight-hour 
day. To answer it in the negative would be to confess to the 
public that they have been trying to mislead it. We sub- 
mitted this question to test their sincerity, and it has accom- 
plished its purpose. Their silence demonstrates that they are 
sincerely trying to get one thing, and sincerely trying to con- 
vince the public that they are trying to get something else. 





A railway operating or traffic officer who appears at a public 
hearing, big or little, to argue in the presence of all sorts of 
unfriendly listeners, should do his best 

Railroad Officers 4 perfect himself in the arts of the 
as Public jury lawyer; if he does not do this he 
_ may find himself humiliated by seeing 

peakers trees ey ' 

country lawyers, and even farmers, out- 

doing him. And a railroad lawyer, in these days of tribunals 
of many kinds, some of them swayed by sympathy or by the 
attitude of spectators, and all of them very much alive to 
public sentiment—which often means 75 per cent anti-rail- 
road sentiment—has got to prepare himself with a very thor- 
ough knowledge of the life of the operating, the engineering or 
the traffic department, if he expects to represent one of those 
departments successfully before city councils, county commis- 
sioners, state commissioners and the other bodies which now 
rule over the railroads. ‘This, in brief, is the salient feature 
of a letter from Wisconsin, signed ‘“Nemesis,” printed in an- 
other column, calling attention to the slipshod work that is 
often done by the railroads in public hearings. Railroad offi- 
cers not only stay away from public meetings, as pointed out 
in our editorial note of March 3; they fail in their duty when 
they are present at such meetings. Our correspondent writes 
from experience, without doubt; and his allusions are true to 
life. There are shining exceptions; but Wisconsin is not by 
any means the only State in which railway officers go into 
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public hearings very poorly equipped to meet the forces that 
are there—usually well equipped—to contend with them. Our 
correspondent’s suggestion that railroads should combine to 
put forward the best talent available is a good one. It has 
been put in practice in well-known instances for many years; 
but the idea merits further attention. But every young and 
ambitious officer, whether his department be the operating, 
the engineering, the traffic, or the legal, ought to welcome 
every opportunity to take up with public officers questions 
which compel him to study railroading outside his own imme- 
diate field; for such study is one of the very best processes 
that could be thought of for broadening his own mind and 
qualifying him for promotion. 


The general increase in the cost of locomotive repairs in it- 
self is not surprising considering the increase in wages and in 
locomotive capacity, but the cost of re- 
pairs is in a good many cases higher 
than it ought to be because the engine 
terminal and shop equipment is en- 
tirely unsuited to repair work on the 
heavy locomotive types now in use. ‘There are too many 
railway officers who seem to look at the large locomotive 
only as a means of increasing train loads, overlooking the 
fact that these engines are going to be expensive to main- 
tain and that in order to keep the cost of their maintenance 
within reasonable bounds modern shops, enginehouses and 
tool equipment must be provided. We know of one case 
where several hundred large locomotives have been added to 
the road’s equipment in the past few years, while during the 
same time there has been practically no money spent on shop 
tools and machinery. Increased train loads can be attained 
by the use of large and powerful locomotives without the 
spending of adequate amounts to provide for their up-keep, 
but it will be attained in an expensive manner because of 
terminal delays, engine failures and the necessity of keeping 
locomotives out of service for long periods when they are 
shopped in order to make adequate repairs. 








Large 
Locomotives and 
Repair Facilities 


THE SHORTAGE OF FREIGHT CARS 
HI. largest shortage of freight cars at this period of the 
vear since 1907 and a net shortage for the first time 
since the fall of 1913, are reported by the American Rail- 
way Association in its car report for March 1. Such a con- 
dition has been predicted ever since October, when com- 
plaints of a scarcity of freight equipment were heard in cer- 
tain sections, although during the period when the peak of 
railway traffic is usually experienced the fears of a serious 
shortage were not realized. On March 1, there was a surplus 
of 41,724 cars and a shortage of 62,275, the surplus having 
been reduced by 12,000 and the shortage having been in- 
creased by almost 30,000 since February 1. The shortage 
consist mainly of box cars, and is principally in the west, but 
there is also a shortage of about 10,000 coal cars in the east. 
There seems to be practically no difference of opinion as 
to the primary cause of the condition. The unprecedented 
volume of export business, accompanied by a shortage of 
ocean transportation facilities, has caused a congestion of 
freight in the east and prevented the return of empty cars to 
the west where they are needed. Moreover, there seems to 
be little disposition to blame the roads for a condition which 
is bevond their power to control. While there is a tendency 
on the part of some shippers to criticise the methods adopted 
by the roads to meet the situation by the placing of embar- 
goes, and on the part of others to criticise because these steps 
were not taken earlier, the principal controversy seems to be 
over the remedies to be applied, and there are so many con- 
flicting interests and views to be considered that there is a 
chance that by the time the argument is concluded it will be 
too late to apply the remedy. 
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The railroads, through the American Railway Associa- 
tion, immediately after the congestion in the east became 
acute, put forward a comprehensive plan intended not only 
to relieve the congestion but to diminish the possibility of a 
general shortage. This contemplated a reduction of the free 
time allowed for the unloading of export freight, which was 
intended to discourage the shipment of export freight until 
arrangements had been made for its disposition; the establish- 
ment of a progressively increasing demurrage rate, intended 
to promote the prompt release of equipment; and the aboli- 
tion of the average agreement. 

If this program could have been put into effect promptly 
it undoubtedly would have had a beneficial effect on condi- 
tions which have since grown steadily worse. Whether it 
would prove equally effective now is perhaps another ques- 
tion. One of the results of our policy of railway regulation 
is that it renders it practically impossible to put through a 
comprehensive plan for emergency action until after the 
emergency is passed. If the railroads had been allowed to 
increase rates when they saw an emergency they might have 
been in a position to have purchased more equipment and 
other facilities during the past two or three years. The plan 
for changes in the demurrage rules aroused the antagonism 
of many shippers, partly because the roads tried to secure 
emergency action without the long and painful proceedings 
usually necessary in a matter of such importance, and the 
Interstate Commerce Commission declined to approve it, ex- 
cept as to the reduction of free time on export freight. 

The railroads have since been trying to secure the support 
of the shippers for the plan, and after several conferences 
between the Committee on Relations Between Railroads of 
the American Railway Association and the Demurrage Com- 
mittee of the National Industrial Traffic League a com- 
promise was arranged providing for an increase of the de- 
murrage rate, after three days following the expiration of the 
free time, from $1 to $2 a day, together with a modification 
of the average agreement. This plan was to have been sub- 
mitted to the commission at the hearing last week with a 
joint recommendation that it be put into effect for three 
months beginning on March 15, but so many shippers had 
gone on record as being opposed to any change in the de- 
murrage rate that the League committee felt it necessary to 
take a referendum vote of its membership, which is expected 
to be completed this week. 

Many western shippers have taken the position that thev 
are in no way responsible for the conditions in the east, and 
that they should not be penalized by an increase in the de- 
murrage rate applying throughout the country. The obvious 
answer to this argument is that demurrage penalizes no one 
who does not delay cars or use them for storage rather than 
for transportation purposes. The shipper or receiver of 
freight who releases cars within 48 hours pays no demurrage 
whatever and under the proposed rule the increased rate 
would not be paid until after cars had been held for five days. 

The commission has announced that it has no power to 
deal with the situation because of its lack of jurisdiction over 
railway operation, but it has the power to suspend or to allow 
to go into effect tariffs filed by the railroads. 

If the referendum of the National Industrial Traffic 
League results in an approval of the plan by the shippers the 
commission would probably be inclined to give its tentative 
assent by allowing tariffs to go into effect. If the shippers 
oppose the plan it would still be possible for the roads to file 
their tariffs. 

As far as conditions within the control of the roads them- 
selves are concerned, the testimony presented last week indi- 
cated a general belief that they are doing the best they can. 
They have not stopped at attempting to impose higher de- 
murrage rates upon the shippers, but the eastern roads have 
agreed to return to the western roads for a time 20 per cent 
more cars than they receive from the west, and the Car Ser- 
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vice Commission of the American Railway Association has 
announced that it will impose a penalty for failure to observe 
the agreement. . 

Meanwhile many who in the past have been inclined to 
criticise the roads for car shortages are trying to do what they 
can to improve the situation. The National Industrial 
Traffic League, the Lumbermen’s Association of Chicago and 
several of the western state commissions have issued circulars 
to shippers urging them in strong terms to release cars 
promptly, to load them to full capacity and not to order cars 
until they are needed. 

Until public policy permits the railroads to earn a return 
liberal enough to enable them to maintain at all times facili- 
ties adequate for the maximum demand that may be made 
upon them, it will be necessary for shippers to co-operate with 
the railroads in adjusting themselves to emergency conditions. 


INCREASING THE COST OF PRODUCTION 


Shae train service employees maintain that they are asking 

for a reduction in their hours of work, not for an in- 
crease in their wages. The railways contend that their de- 
mands contemplate an increase in wages and not a reduction 
of hours. The railways’ interpretation clearly is correct. 
Whether the one or the other interpretation is correct, how- 
ever, it is certain that the granting of the demands in any 
form would add a large amount to total railway wages and 
operating expenses. 

If the railways did not succeed in passing the increased 
cost of operation along to the public in the form of advanced 
freight and passenger rates their net earnings and the return 
they are able to pay on the investment in their properties 
would be heavily reduced. As shown by the Railway Age 
Gazette in an editorial published last week entitled, ‘How 
Prosperous are the Railways, in Fact?” even with the present 
large business the percentage of return being earned on in- 
vestment is relatively small. It must be increased rather than 
diminished if the roads are to become able to make large 
additions to their facilities. The need for such additions is 
being demonstrated at this moment. ‘There was a net car 
shortage on March 1. ‘This is the first time there has been 
one since 1913 and the first time there has been one in the 
spring since 1907. The accumulation of cars at the ports, 
owing to the lack of vessel capacity, largely accounts for this. 
But it does not fully account for it. On any other March 1 
for several years the roads could have had a much larger 
number of cars at the ports without having a shortage else- 
where. The present condition is due fundamentally to the 
large increases throughout the country in the traffic to be 
moved. How are the railways to get the wherewithal to 
handle this largely increasing business if they are to be bur- 
dened with large increases in wages and other expenses with- 
out corresponding increases in rates ? 

But to make large advances in railway wages and then off- 
sct them by proportionate increases in rates will not neces- 
sarily solve the problem presented to the nation by the de- 
mands of train service employees. Every general increase 
in rates adds to the business expenses of every concern which 
pays freight rates, and tends to cause advances in the prices 
of the commodities it sells or the services it renders. When 
the present war is over the producers of this country will 
ouce more have to meet, both in the domestic and the foreign 
markets, the vigorous competition of foreign producers. Every 
ac uition made to the cost of production in the United States 
wi! render it more difficult to meet this foreign competition. 
{’ ‘he domestic manufacturer passes the increase in freight 
rites along to the consumer, that increases the consumer’s cost 
vo! “ving. If the consumer is a working man he immediately 
bens to try, and often successfully, to get an increase in 
‘s wages on the ground that the cost of living has increased. 
We can go on indefinitely, no doubt, in our domestic affairs, 
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passing these increased costs back and forth from producer 
to consumer, and from working man to employer, but when 
it becomes necessary to meet the competition of the foreign 
producer an entirely different problem is presented. 

Some people think we can protect our home market from 
the foreign invader by the simple device of imposing a tariff 
which will equalize the difference between the costs of pro- 
duction at home and abroad. Perhaps this is true; but if by 
this device and by constant increases in wages we keep on 
increasing the cost of production at home, how is the Ameri- 
can producer going to meet foreign competition in foreign 
markets? He simply cannot do it, except by the adoption 
of a “dumping” policy, and there is a limit beyond which 
this policy cannot be carried either with profit to the pro- 
ducer or in justice to the Ameri¢an public. 

It undoubtedly is desirable to raise the wages of certain 
classes of railway employees. In fact, this is being done in 
different parts of the country. The Railway Age Gazette in 
its issue for March 10, on page 448, published items refer- 
ring to voluntary increases to various classes of employees 
which have been made on the Virginian, the Chicago, Mil- 
waukee & St. Paul, the New York, Ontario & Western, the 
Chicago, Burlington & Quincy, the Baltimore & Ohio, the 
Grand Trunk and the Delaware, Lackawanna & Western, 
and this week’s news includes increases on some other roads. 
But the business interests of the United States should care- 
fully consider the ultimate effects which may be produced by 
adding at the present time to their costs of operation. In- 
creases in these costs, which later will tend to restrict the 
market for American products, may prove to be a short- 
sighted and harmful policy for both our capital employer 
and our labor. 


DELAWARE, LACKAWANNA & WESTERN 

HE Delaware, Lackawanna & Western is one of the most 

liberal railroad companies in America in its expendi- 
tures for additions and betterments to its property, one of the 
most minutely economical in its expenses, and one of the 
richest, as measured by its profits to its owners. It is easy 
to demonstrate that a rich railroad company, like a rich 
individual, can afford to be much more economical than a 
poor one. Size is another factor in enabling the Delaware, 
Lackawanna & Western to be economically managed. The 
total mileage operated is 981 miles. It is physically possible, 
therefore, for one man personally to manage the operations 
of the entire road. 

In the calendar year ended December 31, 1915, the Dela- 
ware, Lackawanna & Western earned $44,787,000, but 
$2,241 ,000—5.27 per cent—more than in 1914. All of the 
increase came from merchandise freight business, the total 
revenue on this business in 1915 amounting to $18,743,000, 
or $3,070,000 more than in 1914; this addition to revenue 
was in part offset by a decrease of about 5 per cent in revenue 
from transportation of coal, and of nearly 4 per cent in pas- 
senger revenue. The total ton mileage of merchandise freight 
in 1915 was 2,617,000,000, or almost 20 per cent greater 
than in 1914. With a falling off in coal tonnage it would 
not be surprising to find a smaller revenue trainload and a 
considerably higher expense of transportation in 1915 than 
in 1914. This was not the fact, however. The average 
revenue trainload of all freight was 688 ‘tons in 1915, an 
increase as compared with the previous year of over 31 tons, 
or 4.78 per cent. Transportation expenses amounted to 
$14,222,000, an increase of but 2.65 per cent. The Lacka- 
wanna did not recast its 1914 detailed expense account figures 
to make them comparable with the 1915 figures which are 
reported in accordance with the Interstate Commerce Com- 
mission’s new requirements. Even, however, if the detailed 
figures were available they would in all probability only 
confirm the explanation of the showing made in 1915, which 
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a general knowledge of the operations of the property offers. 

In the first half of 1915 business was far below normal. 
Passenger business on a road like the Lackawanna has been 
seriously curtailed by the European war both because of a 
falling off in passenger travel on the way from or to Europe 
and the falling off in immigration. The coal trade was dull 
during the greater part of the calendar year and industrial 
business did not begin to show a marked increase until the 
summer of 1915. The boom in industrial business came 
with unprecedented suddenness. This, with the lack of ships 
at New York, caused an accumulation of cars and was con- 
ducive of many extraordinary expenses that would be charged 
to transportation. Uneven business such as this can almost 
over night run up transportation expenses. The organization 
of the Lackawanna, however, is peculiarly well adapted to 
deal with just such a situation. The habits of thorough 
going economy which have been instilled into that organiza- 
tion for years made it easier to meet slack business with sav- 
ings and made it possible to continue guarding jealously 
expenses when the pressure of an enormously heavy business 
would have made this peculiarly difficult on most railroads. 
Just as an individual can acquire habits of economy which 
will stick to him even when he has every opportunity and 
incentive to be careless in his expenditures, so the Lacka- 
wanna organization has apparently acquired habits of 
economy which have become second nature. President Trues- 
dale, in his annual report, says: ‘The company’s trans- 
portation operations have, generally speaking, been con- 
ducted efficiently and safely throughout the year and those 
in charge of the same are entitled to great credit for their 
excellent work in handling them.” 

Of course, it is easier for an organization to economize 
when it has as fine a plant as the Lackawanna than it would 
be even for the same organization with an obsolete plant. 
Cost of road in 1907 was carried at $17,817,000, and in 
1915 at $42,721,000; cost of equipment at $8,019,000 in 
1907 and $25,485,000 in 1915. Because of accounting 
changes, this does not at all accurately measure the amounts 
spent on additions and betterments to the property, but repre- 
sents something less, probably considerably less than the 
expenditures which have actually been made on capital 
account. Since the Lackawanna has no bonds outstanding, 
all of the additional investment has been made by the stock- 
holders. In 1915 $1,616,000 was spent for additions and 
betterments, and for the first time this figure for additions 
and betterments included the cost of the additional weight of 
rail, improved material and ballast used in renewals, which 
expenditures heretofore had been charged to expenses. The 
new line from Clarks Summit to Hallstead, described in the 
Railway Age Gazette of February 5, 1915, page 235, and 
October 29, 1915, page 809, was completed during 1915 and 
turned over to the operating department. President Trues- 
dale comments on the fact that, while the construction cost 
was large and might seem unwarranted, the management 
believes that the wisdom of this expenditure will be shown 
“conclusively” in years to come. 

Maintenance of way in 1915 cost $4,662,000, a decrease 
as compared with 1914 of $499,000, or 9.67 per cent. This 
is significant. It is a clear indication of the economies which 
are resulting from former expenditures, such as the Clarks 
Summit-Hallstead cutoff, not only in transportation expenses, 
but in maintenance expenses. The Lackawanna’s policy in 
recent years has been to make every piece of new work of the 
very highest obtainable standard of modern practice and of 
permanency. The result has been that the reduction in 
renewals is beginning to make itself felt. The annual report 
mentions especially ties, rails, other track material and 
ballast. 

Maintenance of equipment cost $6,870,000, or very nearly 
the same as in 1914. Repairs of locomotives, of passenger 
cars and of freight cars per unit are notably low. Repairs 
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per locomotive in 1915 were $2,565, and in 1914 $2,465; of 
passenger cars, $459 in 1915, and $528 in 1914; and of 
freight cars, $64 in 1915, and $67 in 1914. One explanation 
of these low repair costs is the fact that the Lackawanna has 
ample equipment to permit of shopping locomotives or cars 
as soon as it becomes economical to do so, ample facilities to 
take care of all the equipment shopped, ‘and a fixed policy 
of making repairs as soon as repairs are necessary. 

The contrast between the low cost of repairs and the 
amounts charged for depreciation of equipment is illuminat- 
ing. The total cost of equipment as carried on the company’s 
balance sheet is $25,485,000. To this should be added $17,- 
000,000, representing equipment of leased lines and floating 
equipment not carried on the Lackawanna balance sheet. 
The total accrued depreciation which has been charged to 
expenses is $10,882,000. This figure is arrived at after hav- 
ing subtracted in each one of the years since 1907 the de- 
preciation which had been accrued on equipment retired. 
The Lackawanna sets up an equipment replacement account. 
To this account is credited the charges for depreciation which 
are made to expenses. Against this account is charged the 
cost of new equipment and of important improvements to old 
equipment. There is a debit balance to this account of 
$3,464,000; or, in other words, new equipment has been 
bought at a cost in excess of the amount charged for deprecia- 
tion of $3,464,000; or stated in another way, not only has the 
Lackawanna made a very liberal bookkeeping charge to ex- 
penses for depreciation of equipment, but has actually spent 
all of this sum for new equipment, and in addition has spent 
$3,464,000 for new equipment. 

The following table shows the principal figures for opera- 
tion in 1915 as compared with 1914: 





1915 1914 

Average mileage operated. ........06scnscsceecen 981 985 
Rel OEE TEVENUC! S.5msi0i5 5.6 65s we we we ss es $13,364,007 $14,056,674 
Merchandise freight revenue................ 18 742,617 15,673,086 
Ree e UW TULIE Was als wi on vrse ho alee 9 omsls 6 8,218,316 8,541,316 
Total OPCTAUNP TEVENUNES <<.o.oc cdc c cee scacvare 44,786,731 42,545,978 
Maintenance of way and structures......... 4,662,311 ,161,625 
Maintenance of equipment ................. 6,869,900 *6, 837,926 
MNES HMRSWRI OD oso nca co waita bs asc 4 ou eae 20,556 844,998 
Lransportation expenses ............2sc005 14,222,297 13,854,626 
BRIBCOMANGCOUS EXPENSES < <c. ois ccnee senses sn 350, 505 383,029 
SSNONOE IRS CE MMMNNNSES 6 9 96 5.5 yaoi 9 wld 64 Nie wwe 942,000 889,073 
Transportation for investment—Cr.......... 210,621 114,252 
Total OPSCMUAR EXPENSES o.oo cco s 5 66005 cee ees 27,756,947 27,857,024 
AMEE bate ERs hsb oes Mash Seles sae anaesSasacs 2,115,334 2,095,799 
ROB NRRLES RENIOOIIIE 7 op 21590 10 s 10 9 win = me inivin oi wissen o's 14,912,945 12,591,915 
ROU WNEs MENMNIR i ea nek sro ak Ole wik.ioew 19,938,958 19,570,354 
PUR REMMI os wos Sah a lb cS cr oie a wks ies os em in a acetS 13,868,896 13,268,925 
Additions and betterments ............-.-ec0e0. 1,616,056 1,299,286 
SUNOS oo cei s asa ae ehh wieieweine ee RRs 8,444,080 8,444,080 
SUREEME Giisewncaswscckha GSs4¥s 454 aG a eee ens wars 3,808,766 3,529,999 
*Does not include additional weight of rail and improved track fastenings 


and ballast, which are included in 1915, 


NEW BOOKS 


Poor's Manual of Railroads for 1916. 2,372 pages. 
Manual Company, 80 Lafayette street, New York. 


Published by Poor’s 
Price $12. 

This is the forty-ninth annual number of this standard 
manual of United States railroads. For the first time there is 
included a statement for each class of security for all rail- 
roads showing the margin of safety for that individual secur- 
ity. For stock on the one hand or first mortgage bonds on 
the other, where there is but one issue of first mortgage bonds, 
it is a simple matter to compute this margin of safety. When, 
however, there are various division lien bonds and general 
mortgage bonds having a first mortgage on some parts of the 
line it is not so simple a matter to compute the margin of 
safety. Necessarily a more or less arbitrary system has had 
to be adopted, but the system adopted by Poor’s is logical and 
apparently meets the requirements of the great majority of 
cases. The figures in the 1916 manual are brought up to June 
30, 1915. A considerable improvement in typography as an 
aid to ready reference is the introduction of italics for such 
headings as Interest, Trustee, Secured By, Original Issue, 
etc. Poor’s Manual is an indispensable part of even the 
smallest statistical library which is intended to include any- 
thing relating to railroad securities. 
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Letters to the Editor 
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SKILFUL USE OF THE WHISTLE 


Boston, 
To THE EDITOR OF THE RAILWAY AGE GAZETTE: 


You have printed from time to time numerous whole page 
editorials on the noise nuisance and particularly in the mat- 
ter of the excessive use of whistles on locomotives; and the 
arguments that you have presented ought surely to work an 
improvement, if any argument can do so. But one of the 
best editorials on this subject that I have seen is that very 
short one which you printed February 4, and which consists 
in the main of fact rather than arguments; the fact that in 
Kansas City there is a rule limiting blasts of the whistle to 
two seconds each. It is a matter of common observation— 
to anyone who takes the pains to observe—that those care- 
ful engineers who do not offend the public by making un- 
necessary noise do habitually, and, I think, naturally, blow 
short blasts; and as few of them as possible. ‘The super- 
intendent who aims at the best service has the simple—yet 
tiresome—problem of making all of his engineers follow the 
example of these few who have been born with some music 
in their souls; and why is it that the obvious expedient of 
using a watch has been so generally neglected ? 

It will be found necessary, I think, for any effective regu- 
lation of this matter, to put in force some rigid rule like that 
which has been prescribed at Kansas City. Leaving the 
matter to the judgment of the engineman will always result 
in loose practice, for the reason that his judgment is warped 
by his surroundings. A man on a locomotive almost neces- 
sarily looks upon loud noises as normal. His conversation 
must be much louder than would be tolerated on a quiet 
street or highway. He forgets that the persons who are 
annoyed by his noise are not thus in a noisy atmosphere. 
The plea for the person on the street who asks for as much 
quiet as can be granted, is not for abolition of noise, but for 
its limitation to the lowest terms. 

I was in the subway in New York City, the other day, 
when a train came in, at the usual rapid speed which is 
common on that line; and the motorman blew three blasts, 
presumably because he saw or thought he saw some person 
on the track. But he took about four seconds to give the 
warning, making three blasts of one second each, when three 
blasts of half that length or less would have been just as 
effective. The whistles in the subway are peculiarly alarm- 
ing and, except for the necessity of protecting the lives of the 
track walkers, could not possibly be tolerated; they have a 
truly devilish harshness. 

Many people, even some railroad men, will, I presume, 
look upon this talk about half-seconds as too finical for 
practical men; but in the subway, with trains running only 
about 100 seconds apart, small units of time are recognized 
as practical matters; therefore I venture to put this idea 
into tangible form. 

In this connection I recollect reading in your paper some 
years ago of a superintendent who required his locomotive 
runners to make whistle blasts as short as possible, and who, 
like the authorities at Kansas City, prescribed definite times. 
if I remember correctly, he told them to make the highway 
crossing signal—two long blasts followed by two short—in 
21% seconds. And he put into the engineers’ loafing room 
« buzzer, which demonstrated to the careless how easily this 
rule could be followed. Signal 14 k, of the Standard Code 
(one long blast followed by two short ones), was required 
to be made in 1% seconds. This signal, used to indicate 
that a train is carrying a green flag, is a great nuisance to 
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people living near the track on some large roads where many 
trains are run in two sections. With the block system in 
use, a whistle warning is no more necessary than a fifth 
wheel to a coach, yet trains rush through the country for 
hundreds of miles bellowing out this signal at every station 
and signal tower. However, if whistling must continue with 
us forever, why should not the nuisance be limited to its 
lowest terms? Even the best roads, so far as my judgment 
has enabled me to estimate, are very far from doing as well 
as they might. 

It is to be hoped that the Kansas City idea will spread. 
Why don’t you offer a prize in this department of “effi- 
ciency’? Publish portraits of enginemen who whistle with 
reason. ‘There are plenty of telegraphers or former telegra- 
phers among the railroad officers that read the Railway Age 
Gazette who would be excellent judges of whisthng. 

D. W. E. 


THE AMBITIOUS RAILROAD CLERK 


PiTTsBuRGM, Pa. 
To THE Eptror oF THE RatLway AGE GAZETTE: 

It seems to me that there is a definite reason for the ad- 
mitted fact that railroad clerks are as a class, “in a blind 
alley.” To what position may the railroad clerk aspire? He 
may look forward to promotion into the active line of the de- 
partment with which he is connected, and he may also figure 
on promotion into the accounting department and advance- 
ment to the position of auditor. How is he to get the ex- 
perience in either line? ‘To answer this question is to solve 
the problem of promotion; but it does not appear that a satis- 
factory answer can be given. The average railroad clerk ob- 
tains his position because he is either an employee of the rail- 
road or a friend or relative of an employee. He is in a po- 
sition to hear early of an approaching vacancy and to make 
early application; and is usually given the position because 
he is the first applicant. There are of course special clerks 
and stenographers in the larger general offices who are em- 
ployed out of the open labor market because of special knowl- 
edge; but very few of these men ever come into contact with 
real railroading, and they can hardly be considered as belong- 
ing to the “railroad clerk” class. 

After being employed, faithful service and the exercise of 
reasonable intelligence will ensure promotion to the head of 
the clerical work of the unit in which the clerk first started, 
just as fast as men die or resign ahead of him. 

What then? 

The clerk knows more of the paper work, of the decisions 
and rules and application of commission regulations, about 
all the written and prmted work which concerns the depart- 
ment, than the head of the department. He handles, if he 
has reached the top of his local office, perhaps 95 per cent 
of the mail which is addressed to his chief. But he has been 
for years without the character-building experience of mak- 
ing decisions and of dealing face to face with men. 

Only an extraordinarily strong man can thus play “second 
fiddle” year after year and be able at last to step out into the 
open and decide things; and there is no use in theorizing 
about the extraordinary man; he comes to his own regardless 
of his surroundings. 

The ordinary man, surrounded for years by the office at- 
mosphere wants to study precedents; he wants to look up the 
rules and regulations, he sees 14 sides to the question; and 
while he hunts for a precedent or a rule, the “practical”? man 
makes decisions, makes some mistakes, but keeps things mov- 
ing, and the management is interested in him. It is inter- 
ested in getting the traffic and then moving it, not in an essay 
on the best way of getting and moving the goods. Thus the 
so-called “practical” man is chosen when there is a vacancy 
in the lower official ranks, and thus the clerk loses his turn. 

Practically every bit of the clerical work on a railroad can 
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be done by an ordinary grade schoolboy. This may sound 
like blasphemy to some, but I speak from 20 years’ experience 
in two of the great departments, on more than one road; and 
I believe this statement to be true. There is perhaps one 
man in the head offices of each of the great departments whose 
work gives him experience which will justify promotion even- 
tually to the auditor’s position, but that is all. 

The clerk has a view of affairs which is intellectual and 
detached. It is perhaps more likely to be right, abstractly 
speaking, than the view of the “practical man,” whose point 
of view is often very narrow. But the management is not in- 
terested in abstract right; it is interested in such an approxi- 
mation as will enable the operating department to handle 
traffic and make profits for the stockholders. 

I write from personal experience. I was well enough 
versed in the details of my department to pull down one of 
the prizes offered by the Railway Age Gazette in a com- 
petition some time ago, and I do not know of any stronger 
test that could be given. I handle the routine work of the de- 
partment with which I am connected over an entire system, 
and am often called upon in the absence of my chief to make 
decisions which are a little outside of routine. Yet I realize 
fully that I shall never advance further. If my superior is 
promoted, he will very likely take me with him. If he dies, 
I may possibly be adopted by his successor; but ever and al- 
ways I shall be the clerk, registering the opinions and de- 
cisions of others, receiving salary advances at intervals, but 
always and forever “Mr. J’s clerk.” 

There are men in the freight department who get a very 
specialized knowledge of ‘freight rates and divisions. There 
are men in the stores department and the mechanical and 
maintenance of way departments who have specialized ac- 
counting work which may give them an opportunity for ad- 
vancement into the auditor’s office; but my position gives no 
such opening. It is one of the ordinary positions which make 
up 95 per cent of the railroad clerical positions, and there is 
nothing ahead. 

It is not immoral to “drift along” in such positions. The 
railroad clerk who promptly and accurately does his duty is 
an important cog in the great transportation machine which 
carries the food of the nation and the materials with which 
the workingmen are to find employment; but if there is a de- 
sire for a position where one can do things for the world, in 
a real sense, then there can be only one answer; quit being a 
railroad clerk. 

I looked over some labor advertisements today. There are 
several for clerks at salaries ranging from $60 to $75 a month. 
There was one for a steam-shovel man, and $130 was the 
sum mentioned in that case. Money talks. 

ONE OF THE CLERKS. 


THE CULTIVATION OF PUBLIC OPINION 


DANVILLE, Ky. 
To THE EDITOR OF THE RAILWAY AGE GAZETTE: 

In considering the relations between the railroad and the 
public, and the cultivation of a favorable public sentiment 
toward “The Company,” usually there comes to mind the 
public policy of the management, the activities of its soliciting 
agents, or the attitude and conduct of the local agents and 
passenger conductors. The division officers, having to do 
almost solely with operating problems, are rarely given much 
consideration in this connection. Yet a great deal can be 
accomplished by them without serious interference with the 
primary duties of their positions. 

The division superintendent, the division maintenance of 
way officer, and the train master, to whom report the em- 
ployees scattered over the territory served by the road, loom 
large in the minds of the public with whom these employces 
are in daily contact, and the policy of these officers in dealing 
with matters in which the public is interested, will go far in 
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determining the attitude of the public toward the railroad. 
It is therefore expedient that a policy of consideration and 
reciprocity be adopted and outlined to the various subor- 
dinates, including particularly the office forces. 

An intelligent interest in local affairs at the various stations, 
not only makes a favorable impression on the citizens of these 
localities, but will expedite and simplify the satisfactory con- 
clusion of any situations arising in the course of the work of 
the various operating officers. There are hundreds of railroad 
men who never vote, who could not even name the public offi- 
cers of their own headquarters town, and who know practic- 
ally nothing of the local affairs even there. Is it any wonder 
that, under such conditions, the bulk of the community con- 
siders the railroad as something foreign to it, and not as a 
business organization whose interests are almost identical 
with local organizations. 

Notice the sentiment in a town where the agent is active 
in local affairs or where the division officers are members of 
commercial clubs and the like, as compared with that in the 
town where no such interest is shown. In the first instance, 
the railroad is nearly always looked on as almost a local 
institution, while in the latter the railroad is generally viewed 
as a foreigner whose interest in the town lies solely in 
the amount of freight and passenger revenue to be derived 
from it. 

Another important item in the division officer’s public 
policy is his correspondence. ‘The lowliest correspondent is 
due the courtesy of a reply to his communications. True 
there would be cases where this would only encourage com- 


plaints and demands, but a man’s standing in the community 


cannot always be gaged by his letters, and an influential en- 
emy may result from the failure to give a courteous reply. If 
a request cannot be granted, explain why. If it requires inves- 
tigation and further consideration, tell him so and state that 
he will be advised at a later date. Watch the tone of replies. 
What is ordinary business phraseology in correspondence be- 
tween offices may appear harsh to one unfamiliar with rail- 
road usages. 

Claims for damage to adjoining property through diversion 
of drainage, encroachment of embankments and cuttings, and 
the like, are often made to division officers, or are referred to 
them for investigation. Careful and detailed investigations 
should be made, and courteous consideration should be given 
to such claims. If they are not found to be well based, a well 
framed refusal with full explanation will often avert a more 
or less costly law suit with the antagonism which will cer- 
tainly be aroused, win or lose. 

Requests for special favors, such as the stopping of certain 
trains at stations at which they are not scheduled to stop, or 
requests for the use of company property or facilities, should 
be given individual consideration and no hard and fast rule 
laid down to govern them. In making such requests, the ap- 
plicant rarely sees further than his own case, and when it 
it pointed out to him that hundreds of similar requests are 
made which would have to receive similar consideration, he 
will usually see that “such a little expense to a big railroad” 
would be quite a large expense when these cases are consid- 
ered in the aggregate. 

When all is considered, the public is just the railroad’s 
neighbor, and when we treat it as such, we are much more 
likely to receive neighborly treatment in return. We can 
hardly expect to receive neighborly consideration from our 
neighbors unless we are prepared to reciprocate. 

The president and the general manager are vague figures 
to the majority of our public, but the division officers are 
closer and are known personally or through the hundreds of 
employees along the line. A spirit of consideration on their 
part will beget a friendliness in the public mind which will 
show itself in a reasonableness in the settlement of claims and 
in demands for improvements, in a fairer attitude in the 
courts, and in increased business. J. T. Bowser. 


























The Revised Standard 


Thoroughgoing Discussion by a Former President of 


Code: Signaling Rules: 


the Railway Signal Association; Radical Criticism 


By C. C. Anthony 


The revised signal rules adopted by The American Rail- 
way Association, after unusual discussion, at the session in 
Chicago on November 17, 1915, contain numerous changes 
in the definitions, the lists of requisites and adjuncts, and 
the rules themselves. There are also several revisions of the 
train rules that involve the signal rules. 

In many cases there is merely a change of a word or two 
and no change in the meaning. But not a few of the revi- 
sions affect practice or procedure. Perhaps the most notable, 
indeed revolutionary, changes are those in the rules (301, 
401, 501 and 601) which state the indications, occasions for 
use and names of signals. Here, for the tirst time, signal 
aspects are pictured—in great profusion. By the addition of 
several rules the different kinds of signals—home, distant, 
three-position, two-position—are treated separately and a 
number of new signal indications are made standard. 

In the train rules the first change affecting signals is in 
the note under the definition of Fixed Signal. ‘This note, 
which does not appear in the block-signal and interlocking 
definitions, names various kinds of signals covered by the 
definition and formerly ended, “or other means for indicating 
stop, caution or proceed.” ‘The new reading is, “or other 
means for displaying indications that govern the movement of 
a train.” A change of this kind was evidently necessary as 
more than the three indications mentioned are to be found 
in the rules. 

In revising Rule 10 the committee evidently did not think 
the time had arrived to specify the colors for the indications 
proceed with caution and proceed. ‘This is quite in accord 
with the committee’s position as stated in its report: ‘The 
proposed forms of rules for block signals and interlocking are 
submitted by the committee after careful consideration and 
with the view of providing such latitude as experience has 
proven safe, without restricting all the railroads to any one 
rigid system of signal practice, believing that the best results 
will be obtained by freedom of trial and future experience.” 
But it is not quite clear why the same freedom of trial was 
not continued in the case of dwarf signals; here practice is 
restricted to that of part of the roads by an addition to Rule 
10: “(f) Purple. Stop. (Night indication for dwarf sig- 
nals.).”” Perhaps the committee thought that the difference 
between red and purple was a small matter and indulgently 
allowed the assisting committee of signal engineers, ‘“‘mem- 
bers of the Railway Signal Association,” to have its way in 
this detail. 

In the same rule the proviso, “and for other uses prescribed 
by the rules,” may cover the combinations of colored lights 
on fixed signals that give various indications not mentioned 
in Rule 10; and of course each road is advised to show, in 
connection with the signal rules, the colors of lights, as well 
as the aspects, it uses. Red, however, indicates stop, without 
qualification. The fact seems to have been overlooked that 
one or more red lights frequently appear on a fixed signal 
that does not indicate stop. It is interesting to note, also, that 
ihe indication given by one of the unnamed colors, proceed 
with caution, has not been changed, although this indication, 
‘ithout some added phrase, is not given by any fixed signal 

pecified in the revised codes. Further, it may be well to point 
out here, within the latitude provided by the committee, a 
“ngle light of this color, be it green or yellow, may give any 





‘The author of this article confines himself to those parts of the new 
‘iendard code which are printed by the Association in the two separate 
booklets containing Rules 301 to 685 inclusive. Mr. Forman’s discussion of 

her parts of the code (Railway Age Gazette, January 14 and February 18), 

‘1 be continued in a future issue.—EprTor. 





one of three different fixed-signal indications. Presumably 
this rule relates to fixed signals, among others, as it specifies 
the stop color for dwarf signals. 

The differences in wording in revised Rules 11 and 15 
will be considered later in a discussion of the caution indica- 
tion. 

The revision of Rule 27 to specify that a signal imper- 
fectly displayed, or the absence of a signal . ., “must be 
regarded as the most restrictive indication that can be given 
by that signal,” is possibly an improvement. An engineman 
knows that certain signals, mainly distant signals, never indi- 
cate stop and he therefore does not approach such signals 
prepared to stop at, or before passing, them. ‘There would 
seem to be little advantage, then, in having him stop—often 
some distance beyond—when such a signal is imperfectly dis- 
played or absent. The condition, however, is not of very 
frequent occurrence, and, when it does arise, the new wording 
of the rule seems to call for rather quick decision as to just 
what is the most restrictive indication of the imperfect or 
absent signal. It might be well to have Rule 107 in mind 
at such a time. 

New Rule 34 reads, “The engineman and fireman must, 
when practicable, communicate to each other by its name the 
indication of all signals affecting the movement of their 
train.” One may well pause at this rule; not to “cast asper- 
sions on” its “parts of speech,” but to wonder how the en- 
gineman and fireman will make out in calling each signal 
indication ‘“‘by its name”; such as ‘Approach-restricting- 
signal,’ ‘Clear - restricting - signal,” ‘‘Restricting - signal,” 
‘“Clear-slow-speed-signal,” ‘‘Permissive-Signal” (there are 
two of these, giving different indications) ; and to wonder still 
more what it will all mean—what the engineman will under- 
stand that he is to do after he and the fireman have thus 
communicated to each other, unless, in most cases, he follows 
Rule 107! 

Revised Rule 98, prescribing that trains must approach 
the end of double track, etc., ‘with caution,” instead of “pre- 
pared to stop, unless the switches and signals are right and 
the track is clear,” expresses the same idea in fewer and 
better words. For, under the old rule, clear signals apparent- 
ly did not relieve the engineman of the necessity of knowing 
independently that the switches were right and the track 
clear. But why have such a requirement with no exception 
of the places where complete interlockings and the block 
system are in service ? 


BLock-SIGNAL DEFINITIONS 


In several of the definitions the only material change is the 
use of the word “govern” instead of “control.” There is 
some question whether this is an improvement in the defini- 
tions for the three kinds of block system; block signals doubt- 
less govern trains and the use of blocks, but do they govern 
blocks ? 

The definition of advance block signal and all references 
to this signal elsewhere are eliminated. No doubt an advance 
signal is simply a second home signal and anything said of a 
home signal applies equally to an advance signal. In two 
particulars, however, a second home block signal does not 
seem to be taken into account. First, by the revised defini- 
tion, a distant block signal is “A fixed signal used in con- 
nection with a Home Block Signal to govern the approach 
thereto.” It is not, like a distant interlocking signal, used 
in connection with two or more home (block) signals. Sec- 
ond, in the manual and controlled-manual block signal rules 
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there is no provision for a home block signal to give an “ap- 
proach” indication to a second home block signal, although 
a three-position signal should probably give some other than 
the “permissive” indication (Rule 301 G) when the next 
signal is at stop. 

In two-position signaling the fact that the distant signal 
governs the approach to all of the home signals at a given 
station, is rather important, whether it be at a block or an 
interlocking station. Indeed this fact might very well be 
made clear in a rule; for in some way it must be understood 
that a clear two-position home signal, where there is a second 
home signal, does not supersede a caution indication that may 
have been received at the distant signal. 

For the definitions of the three kinds of block system are 
substituted the different definitions, more or less revised, 
that formerly preceded the requisites of installation for the 
systems. 

MANvaL BLock SySTEM 


Requisite 1 is revised to recognize the use of light signals 
both day and night. Formerly “lights of prescribed color”’ 
were to be used “in addition, at night”; now the indications 
may be given by “not more than three positions” of “signals 
of prescribed form’; “by lights of prescribed color; or by 
both.” 

By Requisite 2, as revised, the failure of any part con- 
trolling the operation of a signal—not merely a part directly 
controlling a signal—must cause it to display its most restric- 
tive, instead of the normal, indication. 

Under Requisite 3 it is no longer necessary that signals, if 
practicable, be located over or upon the right of and adjoin- 
ing the track; they are preferably so located. 

Requisite 4, by means of a blank to be filled by each rail- 
road, now permits semaphore arms to be displayed either to 
the right or to the left of the mast. 

Among the adjuncts the phrase “most restrictive indica- 
tion” again appears in D, relating to the automatic release 
of signals. The word “interlocking” is changed to “locking” 
in E and L (formerly G) relating to the interlocking of 
switches and telegraph keys with block signals. The reason 
for this change is not apparent, especially in the case of 
switches, which surely may be locked by block signals at pro- 
ceed and may, reciprocally, lock block signals at stop—thus 
being interlocked with block signals. New F places track 
circuits among the adjuncts; H introduces “lock indicators” 
—whatever they may be—for main-track switches; and J, 
take-siding indicators. 





RULES 


New Rules 301, 302 and 303, substituted for Rule 301, 
give the indications and aspects of the signals, etc. ‘These 
will be passed over here and the block and interlocking 
signals will be considered later as a whole. It may be re- 
marked here, however, that the word “aspect” appears in 
these rules. With this term adopted in the codes, a question 
arises as to what it is that is “displayed’’—the signal, as in 
Rule 9; the indication, as in Requisite 2, Rule 317 and 
numerous other places; or the aspect; also as to what is seen 

the indication, Rule 337 and others, or the aspect. 

Rule 316, Communicating Code, has an addition requiring 
that the track be specified when two or more tracks are used 
in the same direction. There is also an addition to the note: 
“When the telephone is used the code will be used without 
the numerals.” 

Rules 317 and 318, prescribing the procedure for admit- 
ting a train to a block, come through without change except 
in the notes where “Permissive-signal’” and “Permissive 
Card (Form C)” are necessarily substituted for “‘Caution- 
signal” and “Caution Card (Form B).” Similar changes 
are, of course, made in several rules. 

New Rule 334 repeats for the signalmen Rule 361 for 
enginemen and trainmen, stating that block signals for a 


RAILWAY AGE GAZETTE 





Vol. 60, No. 11 


track apply only to trains moving with the current of traffic 


on that track. In addition it is provided in both rules that 
will be used for blocking trains moving against the 
current of traffic. 

Rule 342 (formerly 341) makes the exception, “Unless 
otherwise provided, a block station must not be closed until 
the block in each direction is clear of all trains.” 

An addition to Rule 365 (entering the block after taking 
a siding) provides that a train having passed beyond the 
limits of a block must not back into that block without per- 
mission from the signalman. A change in Rule 366 removes 
the limitation that the conductor must notify the signalman 
and obtain permission before crossing or returning. 

Revised Rule 371 (formerly 372) prescribes that the 
cause must immediately be ascertained if a train is stopped 
by a block signal. 

Rule 375, informing enginemen and trainmen that hand 
signals will be used in addition to block signals when a block 
station is open at an irregular hour, is eliminated. 

Clearance Card, Form C, is replaced by revised Form A 
which is arranged for use in connection with train-order sig- 
nals, block signals, or both. The blank after ‘Stop signal 
is displayed,” may be filled either with the designation of a 
train preceded by “for” or with the words “Cannot be 
cleared.” An added line provides for the information that the 
block is clear; it is to be left blank when the block is not 
clear and Permissive Card, Form C, is then to be used in 
addition to Form A. 

Caution Card, Form B, is considerably changed and is 
made to take the place of Form D for failure of means of 
communication. It “is authority to pass Stop-signal for — 
track” and provides for the information, “signal indicates 
stop on account of ” While the only use of this card 
in manual blocking is, as prescribed by Rule 332, in case of 
failure of means of communication, the blank lines provide 
for its use in controlled-manual blocking in case of failure 
of the block-signal apparatus. Formerly enginemen receiv- 
ing this card were permitted to “proceed with the train under 
control prepared to stop short of any obstruction in the block,” 
the last three words are now omitted. The stibstance of 
Rules 363 and 463, which are eliminated, is added to the 
instructions printed on the card. This requires that, when 
Form B is used on account of failure of means of communi- 
cation, the card be delivered to the signalman at the next 
block station in advance and that the engineman personally 
obtain from him permission to proceed. As the condition 
should arise rather infrequently, the instructions are probably 
better on the card, where they may attract attention each time 
the card is used, than in the rules. In passing, it may be 
said that the apparent reason for these instructions is to in- 
sure discovery of the absence or incapacity of the signalman 
at the next block station when the seeming failure of means 
of communication is due to such cause, and to prevent ac- 
ceptance of a signal improperly left clear by him. 

Permissive Card, Form C, is something new. It gets its 
name from that of the new signal indication to be discussed 
later, and is to be used to admit a train to an occupied block 
where the signals are not arranged to serve that purpose or 
when there is a failure of the apparatus (Rule 331 B). Al- 
though apparently this card would be issued and the permis- 
sive-signal would be displayed under exactly the same con- 
ditions, it is interesting to note that the instructions on the 
card, “Proceed, expecting to find a train in the block between 
this station and ,»’ are not in the same words nor quite 
to the same purpose as the signal indication, ‘Proceed with 
caution prepared to stop short of train or obstruction.” The 
reason for the difference is not clear. 











CONTROLLED-MANUAL BLock SySTEM 


The first five requisites are the same as those for the man- 


ual block system except that, in 3, the last sentence, “For 
less than three tracks signals for trains in each direction may 
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be on the same signal mast,” is omitted. Presumably it was 
reasoned that, as a controlled-manual block system is a rather 
elaborate and costly installation, there is little justification 
for the cheap construction formerly sanctioned by Requisite 
3. It is quite likely that some signal engineers would be 
pleased if this latitude were withdrawn in the case of manual 
block signals, regardless of cost. 

New Requisite 6 specifies continuous track circuits, which 
are also made a part of the system by the definition: ‘A se- 
ries of consecutive blocks governed by block signals, con- 
trolled by continuous track circuits, operated manually upon 
information by telegraph, telephone or other means of com- 
munication, and so constructed as to require the co-operation 
of the signalmen at both ends of the block to display a Clear 
or a Permissive Block Signal.” Requisite 11 makes the 
automatic release of block signals an essential of the con- 
trolled-manual system. By these changes old Adjuncts J and 
D are, of course, eliminated. The effect of these additions 
to the requisites is to make the name, controlled-manual block 
system, designate a complete system in which the operation is 
controlled by continuous track circuits and the signals are 
semi-automatic, and to limit the use of the rules for con- 
trolled-manual block, to lines equipped with such a complete 
system. The less complete systems must evidently be re- 
garded as manual block systems and, if The Standard Code 
is followed, must be operated under the manual block rules. 

The adjuncts are the same as those of the manual block 
system, except that F, track circuits, is of course unnecessary ; 
D, as to the automatic release of signals, is eliminated, as 
stated above; and L, as to the locking of telegraph keys, is 
omitted. In addition, old Adjuncts G, H and J of the con- 
trolled-manual system are eliminated. G suggested the loca- 
tion of track instruments or releasing circuits so as to require 
that the rear of train shall have passed a prescribed distance 
beyond the Home Block Signal before the signal at the next 
block station in the rear can be released, and seems to be 
deemed unnecessary now that continuous track circuits are 
required. Continuous track circuits also take the place of H, 
“Unlocking circuits between block stations and outlying 
switches, and J, “Track circuits.” 


RULES 


Rules 401 to 403, signal indications, etc., are the same as 
Rules 301 to 303, manual block system. 

Rule 402, like Rule 302 (now 305) stated that block sig- 
nals, “unless otherwise provided, do not supersede the su- 
periority of trains.” Rule 405 is a revision of 402 evidently 
based on the assumption that the controlled-manual block 
system will generally be used to govern the movement of 
trains by block signals; it reads, ‘Controlled manual block 
signals govern the use of the blocks, and, unless otherwise 
provided, their indications supersede time-table superiority 
and take the place of train orders; they do not dispense with 
the use or the observance of other signals whenever and wher- 
ever they may be required.” See Rules D-251 and D-261 
governing the movement of trains with and against the current 
of traffic by block signals. 

With the exceptions noted below the changes in the remain- 
ing rules are the same as those made in the corresponding 
rules of the manual block system. 

In Rule 419, prescribing the reporting of trains to the 
block stations in advance and in the rear—to the latter after 
the train has passed a certain distance beyond the Home 
Block Signals, the words, “— feet beyond,” are omitted; so 
that, if the signalman has seen the markers, he may ‘report 
the block clear as soon as the rear of the train has passed the 
signal. Presumably this change was made because the requi- 
“'ce continuous track circuits will prevent unlocking in case 
‘ie block should be reported clear before the rear of a train 

quite past the signal. 

Rule 431 was formerly divided into two parts, one for ab- 
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solute block and the other for permissive block, and allowed 
the use of a clearance card in case of failure of apparatus, if 
the signalman had information from the signalman at the 
next block station in advance that the block was clear. The 
revised rule reads, “If, from the failure of the block signal 
apparatus, the block signal cannot be changed from the nor- 
mal indication, the signalman may admit a train to the block 
by the use of Caution Card (Form B).” A note states that 
this rule is for operation on two or more main tracks for 
following movements only. No doubt one reason for this 
change was the fact that, with continuous track circuits, an 
apparent failure may be due to some condition on account of 
which a train should proceed with caution, whatever infor- 
mation the signalman may have that the block is clear. 
Whether there was another reason it is impossible to say; but 
it is a fact that the old rule never was right. For, in the 
controlled-manual system, any failure of the apparatus that 
prevents the clearing of a signal should cast a shadow of 
doubt over the situation and raise a question as to possible 
error on the part of the signalmen. ‘That being so, their ‘‘in- 
formation that the block is clear’ should not be passed on to 
the engineman by a clearance card. 

Assuming the first reason: with continuous track circuits 
working just as they do in the automatic block system, it is 
not easy to understand why the caution card to be issued un- 
der this rule does not go into the same detail as Rule 509: 
“at slow speed, expecting to find a train in the block, broken 
rail, obstruction or switch not properly set.’’ ‘To be sure, it 
is of small consequence if, as an attempt will be made to 
show further on, “proceed with caution” covers practically all 
such details. 

Rule 432 is radically revised and, by a new note, is made 
to apply to operation on single track. It reads, “If from any 
cause a signalman is unable to communicate with the next 
block station in advance, or if from the failure of the block 
signal apparatus, the block signal cannot be changed from the 
normal indication, he must set his signal and other appara- 
tus so as to display their most restrictive indication, stop all 
trains approaching in that direction and be governed by 
instructions from the superintendent. If, at the same time, 
the signalman is unable to communicate with the superin- 
tendent, he will, after any train for which 2 or 13 had been 
given to the next block station in advance has cleared the 
block, permit regular trains to proceed on their time-table 
authority, with Caution-Card (Form D) and under Stop- 
signal.”” With this goes an addition to Rule 462, the rule 
prescribing the authority on which a train may pass a stop 
signal: “On single track regular trains receiving Caution 
Card (Form D) may proceed on their time-table authority 
expecting to find a train in the block, a broken rail or a switch 
not properly set.” (This time part of the terrors catalogued 
in Rule 509 are mentioned. ) 

The provisions of these two rules seem to offer a good solu- 
tion of a very difficult problem—to enable some trains to 
move safely when a system by which trains are moved by 
signal on single track, is entirely out of commission at cer- 
tain places. 

Clearance Card, Form C, is of course eliminated, as there 
is no further use for a clearance card in this system. Cau- 
tion Card, Form B, and Permissive Card, Form C, are the 
same as those provided for manual block. It is difficult to 
see, however, that the permissive card could have any proper 
use in single-track operation under this system; nevertheless, 
such use is permitted by Rule 417 B. 

The original Caution Card, Form D, for use when means 
of communication have failed, is eliminated and a new Form 
D, “(To be used only on single track.),”’ is provided. The 
instructions on this card are of the same effect as those in the 
addition to Rule 462 quoted above. But instructions found 
on Caution Card, Form B, that the card (when used on ac- 
count of failure of means of communication) be delivered to 
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the signalman in advance, etc., are missing; although such 
instructions would seem to be nearly as desirable when Form 
D is used. On the other hand there are instructions to the 
signalman that would be equally useful on all the other cards: 
“When a block signal is also an interlocking signal, the sig- 
nalman must know that the switches through the interlocking 
are properly set and locked before issuing this card.” 


AuUTOMATIC BLock SYSTEM 


The first four requisites are the same as those of the con- 
trolled-manual block system. The practice of placing signals 
for both directions on the same mast, recognized in Requisite 
3 of the manual block system, is, therefore, no longer sanc- 
tioned in the case of automatic block signals. The remain- 
ing requisites are renumbered so as to omit No. 5 which, in 
the other block systems, specifies the normal position of home 
block signals and is, of course, inapplicable to the automatic 
system. 

Continuous track circuits are made essential by new Re- 
quisite 6. Track circuits were formerly adjuncts (B). 

Requisite 7 (formerly 6), as to arrangements such that a 
home signal will indicate stop after the of a train passes, 
now specifies the front of the train and, instead of mention- 
ing the stop indication, reads, “will display the indications 
provided in Rules 501 A, 501 AA, or 501G.” These are 
some of the rules that replace 501 and give the various as- 
pects and indications; the last relates to the “permissive- 
signal”—a bottom arm at 45 deg., as used on some roads to 
permit trains on ascending grades to enter occupied blocks 
without stopping. Although the indications in Rules 502 AA 
and 504 AA are the same as that in Rule 501 AA, it might 
have been better to mention those rules in this requisite, and 
in No. 8 as well, because one or both of them may be used 
on a given road to the exclusion of Rule 501 AA. 

In adjunct A, as to distant signals, the clause about failure 
is omitted as this detail is covered by the new form of 
Requisite 2. A new adjunct J provides for take-siding indi- 
cators, as in the other block systems. C becomes S and now 
reads, “Switch indicators for main track switches.” New T 
reads, “Automatic and Train Order Signals interconnected.” 





RULES 


Rule 501 being superseded by Rules 501 to 504, giving the 
signal aspects and indications, the numbers of the other rules 
are changed. Rule 508 (formerly 503): is preceded by the 
heading, “Enginemen and Trainmen.” 

To meet the inclusion of “absolute” stop, as well as “stop- 
and-proceed,” signals in the automatic block system, Rule 
509 (formerly 504) is considerably changed: 

“When a train is stopped by a Stop-signal it must stay 
until authorized to proceed, or in case of failure of means of 
communication it may proceed when preceded by a flagman 
to the next signal displaying a proceed indication. 

When a train is stopped by a Stop and Proceed-signal it 
may proceed— 

A. On single track —. 

B. On two or more tracks at once at slow speed, expecting 
to find a train in the block, broken rail, obstruction or switch 
not properly set.” 

The phrase, “to the next signal displaying a proceed in- 
dication,” raises the question whether there is more than one 
proceed indication; or whether the meaning is a signal giving 
any indication that does not require a stop. The minute 
specification of what a train should expect to find after pass- 
ing a stop-and-proceed signal, is a substitute for the simple 
phrase ‘“‘with caution” in the old rule. 

Rule 505, specifying the indication and action when a sig- 
nal is out of service, is eliminated. Presumably it was the 
opinion that signals ought not to be so often or so long out 
of service as to make it convenient to indicate the fact and 
that, in any event, trains might just as well be governed by 
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the most restrictive indications until repairs were made. Per- 
haps, also, there was a suspicion that careless running had 
been indulged in when signals were marked as out of 
service. 

There are two new rules: 

511. “Both switches of a cross-over must be open before 
a train starts to make a cross-over movement, and the move- 
ment must be completed before either switch is restored to 
normal position.” ‘The purpose of this rule is, of course, to 
prohibit the practice of opening the first switch to be used— 
the other remaining normal, allowing an engine to enter the 
crossover, and then restoring the first switch before the other 
is opened—a practice that may result in clearing of the sig- 
nals on one or both tracks while the engine is on the cross- 
over. 

512. ‘Where switch indicators are used the indications 
displayed do not relieve enginemen and trainmen from pro- 
tecting their trains as required by the rules.’”’ This may be 
on the safe side, but Rule 505, containing no exception as 
to switch indicators, seems to cover the point fully: ‘Block 
signals govern the use of the blocks, but, unless otherwise 
provided, do not supersede the superiority of trains; nor dis- 
pense with the use or the observance of other signals when- 
ever and wherever they may be required.” If the indications 
of switch indicators have been taken, without warrant, to 
make protection of trains unnecessary, the addition of a new 
rule is hardly the cure. Incidentally there is nothing to 
show what may be the indications “displayed” by switch 
indicators. 

In a subsequent article the code of interlocking rules will 
be taken up. 

END 


GERMAN RAILWAY EARNINGS IN WAR TIME 
The Prussian-Hesse Railway Union operates 24,700 miles 
of railway, or slightly more than two-thirds the railway lines 
of Germany. The annual report for this system for the fiscal 
year ended March 31, 1915, which has just been laid before 
the Prussian Chamber of Deputies, contains some interesting 
statistics showing the effect of the war on German railway 
receipts. In the period from April 1, 1914, to March 31, 
1915, including eight months of the present war, the total 
receipts were $546,000,000, as compared with $614,000,000 
in the preceding year. The total expenditures were $435,- 
000,000, or $10,000,000 more than the $425,000,000 for 
1913-14. The net revenue, therefore, of the year ended 
March 31, 1915, was $111,000,000, or a drop of 41.39 per 
cent from the $189,000,000 of the last full vear of peace. 

Passenger earnings decreased in greater proportion than 
freight. The revenue from passenger traffic and baggage 
amounted to $141,000,000, a decrease of $30,000,000, or 
17.66 per cent from the total of $171,000,000 in the fiscal 
year ended March 31, 1914. Although the actual tonnage of 
freight moved decreased from 460,000,000 to 352,000,000, or 
by 23.43 per cent, the revenue in the more recent period de- 
creased only 9.72 per cent, the figures for 1914-15 being 
$362,000,000, as against $401,000,000 in 1913-14. 

The capital invested in the railways of the Prussian- 
Hesse Railway Union amounted on March 31, 1915, to 
$3,140,000,000, as compared with $3,029,000,000 one year 
before. The mileage increased during the 12 months from 
24,422 to 24,699, an increase of 277 miles of line. 

The actual proportion of net earnings to invested capital 
amounted to 3.59 per cent in 1914-15, as against 6.30 per 
cent in 1913-14. The report for the year ended March 31, 
1915, included only eight months of the war, whereas the 
four months of peace included the height of the tourist traffic 
in Germany. The outlook for 1915-16 covering an entire 12 
months of war, is surely not encouraging, a matter of particu- 
lar importance inasmuch as the railway receipts represent a 
considerable item in the Prussian budget. 
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THEODORE VOORHEES 


Theodore Voorhees, president of the Philadelphia & Read- 
ing, died at his home in Philadelphia on March 11. Mr. 
Voorhees had been president of the Philadelphia & Reading 
since May, 1914, only, but had been vice-president previous 
to that since 1893. The late George F. Baer, who was presi- 
dent from 1893 to May, 1914, was the dominant figure in the 
anthracite coal situation during those years and Mr. Voor- 
hees had entire charge of the active management of the Phila- 
delphia & Reading railway operations. In 1893 the total 
mileage operated by the Philadelphia & Reading was 1,170 
miles and 1915 the mileage was 1,120 miles. The development 
of the railroad, therefore, under Mr. Voorhees was entirely 
intensive. The revenue ton mileage handled in 1893 was 
1,739,000,000; in 1915 the ton mileage was 3,141,026,000. 
The passenger mileage in 
1893 was 240,488,000, and 
in 1915 360,468,000. In 1893 
the total track mileage, in- 
cluding second-track and sid- 
ings, was 2,500 miles; in 
1915 it was 2,845 miles. This 
shows in a quite striking way 
the vastly increased business 
which the same plant, ex- 
clusive of rolling stock, is 
handling now as compaared 
with when Mr. Voorhees be- 
came head of the operating 


department. While this in- 
crease in traffic handled 
shows most strikingly in 


freight service, the develop- 
ment of the Philadelphia & 
Reading’s passenger service 
will stand as the monument 
of his work with the great 
majority of the general pub- 
lic. The record of the Phila- 
delphia & Reading and Cen- 
tral of New Jersey for high 
speed and punctuality be- 
tween Philadelphia and Jer- 
sey City was begun before Mr. 
Voorhees went to the road, 
but the service as it is known 
today is in considerable part 
the result of his guiding 
mind during the past 20 
years. This passenger serv- 
ice, with its trains every 
hour in each direction all 
day, with their high speed 
and freedom from delays, the 
good accommodations and the taste manifested in all the 
appointments, is a notable example of excellent service 
rendered to the public at a low cost. When Mr. Voorhees 
went to the Philadelphia & Reading its earnings from rail- 
Way operation were $22,986,000. In 1915 railway operating 
revenues amounted to $46,715,000. 

_ Theodore Voorhees was born on June 4, 1847, in New 
York City. He was graduated from the Rensselaer Polytech- 
nic Institute, Troy, N. Y., in 1869. He began railway work 
in July of that year on the Delaware, Lackawanna & West- 
crn in the engineering department. After about four years’ 
work in this department he was made superintendent of the 
“Syracuse, Binghamton & New York. In December, 1874, 
“€ went to the Delaware & Hudson Canal Company, and for 
‘i years, from 1875 to 1885, was superintendent of the 
“saratoga & Champlain division of that company’s road, re- 


-- 
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signed and was appointed assistant general superintendent 
of the New York Central & Hudson River. Five years later 
he was promoted to general superintendent, acting also as 
general superintendent of the Rome, Watertown & Ogdens- 
burg. In 1893 he resigned and went to the Philadelphia & 
Reading as vice-president. 

As an operating officer, however, he had had a career of 
marked success for 15 or 20 years before he went to the Read- 
ing, and it is for his work in the operating field that he is best 
known. He was one of the notable progressives in those 
years when the use of block signaling was being extended 
in the United States, and was a leader in the introduction of 
all safety devices. He was general superintendent of the 
New York Central when that road introduced the controlled 
manual block system from New York to Buffalo, a radical 
improvement which constituted a landmark in American 
railroad history. He also 
introduced the first ‘‘normal- 
danger” automatic block sig- 
nals. About the same time 
(1891) the New York Cen- 
tral put on the Empire State 
Express, with the phenome- 
nal run of 440 miles at 53 
miles an hour; and Mr. 
Voorhees, as general super- 
intendent, was at the head of 
the officers and the despatch- 
ers, conductors, enginemen 
and others who made the rec- 
ord, at that time unique, for 
both speed and regularity, by 
which that one train adver- 
tised the New York Central 
all over the world. 

Mr. Voorhees’ funeral was 
held at his home in Elkins 
Park on Tuesday, about 400 
prominent railroad officers, 
bankers and professional men 
being present. As a mark of 
respect to the late president 
all trains throughout the 
Reading system were brought 
to a stop for one minute at 
11 a. m., the hour of the fu- 
neral services. 


Low FarEs oN THE NEW 
YORK CENTRAL.—The hear- 
ings before the Public Ser- 
vice Commission at Albany 
on the New York Central's 
proposed increases in pas- 
senger fares have been ad- 
journed to March 22. At one of the sessions of the Com- 
mission last month, when certain mayors and others ap- 
peared to object to the proposed increases, the general passen- 
ger agent of the road presented data, comparing fares on the 
New York Central for various distances with fares for similar 
distances out of New York City on the New Haven, the Long 
Island, the Jersey Central, the Lackawanna, and the Pennsy]- 
vania. Ali these tables for distances running from 15 miles 
to 200 miles were offered to show that the New York Central 
tares on the old scale were about 15 per cent less than 
those of the other railroads, and that they barely equaled 
the fares of the other lines under the proposed increases. 


Tables were presented showing a very slight gain in the vol- 
ume of passenger business in the last five years, a very slight 
gain in revenue and a larger increase in the cost of the service 
and in taxes. 
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FIRST FIRE-TUBE SUPERHEATER IN MARINE 
SERVICE IN AMERICA 


The fire-tube superheater has been extensively applied in 
marine service by European owners during the past six years 
with very gratifying results. In America, however, notwith- 
standing the fact that the superheater is-well established both 
in industrial plants and in locomotive service, about 15,000 
superheater locomotives now being in use, the first marine 
installation was made about three months ago. ‘The results 
obtained from the operation of over 200 superheater loco- 
motives has led to the installation of a Schmidt high tem- 
perature fire-tube superheater by the marine department of 
the Lehigh Valley on its tug, Wyoming. 

The Wyoming is a vessel of 398 gross tons and has a 
towing capacity of 5,000 tons. It is 152 ft. long, 27 ft. 3 in. 

















Sectional Model of the Wyoming’s Boiler Showing the In- 
stallation of the Superheater Headers and Units 


beam and has a draft of 16 ft. It is propelled by a triple 
expansion engine with cylinders 17 in., 25 in. and 43 in. in 
diameter by 30 in. stroke. Steam is furnished at 180 lb. 
pressure per sq. in. by a single Scotch boiler, to which is 
applied a fire-tube superheater furnished by the Locomotive 
Superheater Company, New York. The boiler has four fur- 
naces and is 15 ft. in diameter by 12 ft. long over-all, the 
tube sheets being 8 ft. 3 in. apart. It has a total evaporative 
heating surface of 2,926 sq. ft. and a total grate area of 
86.6 sq. ft. The superheater has a heating surface of 758 
sq. ft. and is made up of 80 units arranged in three groups. 
These groups are each made up of a saturated steam and a 
superheated steam header to which the ends of the units are 
secured. The groups are independent in their action, being 
separated from each other by valves which may be closed 
when desired. 

Two pyrometers are used to indicate the degree of super- 
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heat obtained, one of these instruments being located in the 
boiler room and the other just above the throttle in the engine 
room. The degree of superheat is governed by a mixing pipe, 
the superheated steam being cooled to any desired tempera- 
ture by the admission of saturated steam to the main steam 
pipe. The average superheat obtained is about 185 deg., the 
steam temperature averaging about 565 deg. F. at 180 lb. 
pressure. A maximum steam temperature of 620 deg. has 
been successfully maintained for several hours at a time, 
this temperature being equivalent to 240 deg. superheat. 

Since the installation of the superheater the Wyoming has 
been in daily service between Perth Amboy, N. J., and the 
New England coast hauling coal-laden barges, some of which 
carry as much as 4,800 tons. During this time the coal has 
been weighed daily and care has been taken to secure reliable 
data on which to base conclusions as to the effect of the 
superheater. At the end of three months the Wyoming 
showed a saving of over 15 per cent in fuel as compared 
with a similar period in the same service, prior to the appli- 
cation of the superheater. It has also been possible to keep 
the boat going constantly, thereby increasing the effectiveness 
of its operation in this service. The results have been such 
that the Lehigh Valley has announced its plan to equip the 
other vessels of its fleet as rapidly as possible. 

Fundamentally the application of the superheater in 
marine service does not differ from its application to the 
locomotive. The arrangement of the headers and the design 
of the units, however, is necessarily somewhat different. 
Owing to the greater life of the tube sheets in marine boilers 
as compared with those in locomotive boilers and owing to 
the difficulties of renewing these sheets the application of a 
superheater to an existing boiler requires a design which can 
be fitted to the existing tubes. The unit pipes are of small 
diameter, made up in a number of loops, each of which 
extends into a single tube, and when the superheater is 
assembled practically all the boiler tubes are occupied. The 
headers are placed in the smokebox, through the doors of 
which they are readily accessible. 





ELECTRIFICATION OF Swiss STATE RatLtways.—In spite 
of the heavy expenditure of the state in consequence of mobil- 
ization and other effects of the war, the electrification of the 
Swiss State Railways is actively to be proceeded with. This 
decision is mainly due to the increasing cost and difficulty of 
obtaining coal, all of which has now to be purchased from 
Germany. Large stocks have been accumulated, and the 
strictest economy is observed, but the present conditions are 
an eloquent proof of the necessity of electric traction for the 
Swiss railways. The Railway Budget for 1916 included a 
sum of $600,000 to be expended as follows: For the pur- 
chase of trial locomotives, $60,000; for the equipment of a 
trial section of line, $60,000; for the commencement of the 
hydraulic work for the Ritom power station, $260,000, and 
for that of the Reuss power station, $220,000. The former 
station will be the generating central for the St. Gothard line. 
Tenders were advertised for on December 8 for the hoisting 
cable-way and other plant required for the Ritom works, the 
construction of which will be commenced at once. The finan- 
cial program covers the following expenditure: $1,900,000 
during 1917; $2,700,000 in 1918; $2,220,000 in 1919; and 
$300,000 in 1920. Including the above expenditure of 
$600,000 in 1916, these make the total sum of $7,700,000 
authorized by the state authorities in the year 1913. 


Liquip FoR Hypravutic JAacKs.—A hydraulic jack should 
be filled with alcohol 1 part, water 2 parts, with a tablespoon- 
ful of sperm oil added. It should never be filled with water, 
kerosene or wood alcohol. Water is liable to freeze or rust 
the jack; kerosene destroys the packing; wood alcohol de- 
stroys packing and corrodes the metal—Engineering and 
Mining Journal. 












Important Principles Involved in Valuation 


A Discussion of the Fundamental Problems in This 


Work and Some of the Possible Far-Reaching Results 


By Pierce Butler 


Counsel for Western Group of Railroads, Presidents’ Conference 
Committee on Valuation 


The valuatien of the railroads of the country by the Inter- 
state Commerce Commission is by far the greatest work of 
the kind that has ever been undertaken. Its direct im- 
portance to the owners of these properties is very great, and 
to me it seems that the principles which are to be applied, 
and the figures which are to be reached, are of great interest, 
not only to the owners of other regulated public utilities, but 
also to the owners of many classes of property which here- 
after may be deemed by competent authority to be used in 
businesses affected with such a public interest as may sub- 
ject them to the price-fixing power of governmental authority. 

Many have assumed that railroads and other public utility 
properties are to be distinguished, so far as valuation is con- 
cerned, from other privately owned property. In medieval 
England and in some of the American colonies, regulation 
extended to the fixing of the prices of many commodities. 
Such laws became unpopular and many which fixed prices in 
purely private transactions were repealed. In this country 
it has been understood that a general power of the state to 
fix prices is inconsistent with constitutional liberty. To the 
general rule there are well-known exceptions, where busi- 
nesses are affected with a public interest and the property 
employed in that business is devoted to a public use. As to 
such businesses, governmental authority has not only the 
general power of regulation, but it also has the power to fix 
rates and charges. This rate fixing is a taking of private 
property for public use, and, under our Constitution, just 
compensation must be paid. The rate fixing power has been 
exercised as to railroads, telegraphs, telephones, gas, elec- 
tricity, wharves, docks, elevators, stockyards, booms, bridges, 
ferries, turnpikes, express companies and the like. While 
the underlying principles upon which the exercise of this 
power rests have long been well understood, the ultimate 
limits of the power have not been defined. 

It is interesting to consider what businesses may be held 
to be public in the sense that they are subject to the price 
fixing power, and if possible, to discover the reasons which 
will furnish such a basis for such a classification. To this 
class belong, among others, the businesses of so-called quasi- 
public corporations. To these quasi-public corporations, 
may be added other businesses not having any such franchise 
or exercising the power of eminent domain, such as stock- 
yards, grain elevators and the like. Nor is the obligation 
to continue in the business, or the right of the public to de- 
mand service, or the obligation to serve all who apply, or the 
characteristics of monopoly essential to the exercise of the 
power to fix prices. 

Indeed it has been decided by the highest Court that a 
public interest may exist in a business as distinguished from 
a public use of the property; that such public interest can 
be the basis of the rate or price fixing power; that the busi- 
ness is the fundamental thing and that the property is but 
the instrument of the business, and that a business, by its 
circumstances, may rise from private to public concern, and 
consequently become subject to price regulation. Concerning 
the power of police of the state it has been said: “It may be 
said in a general way that the police power extends to all the 
sreat public needs. It may be put forth in aid of what is 
sanctioned by usage, or held by the prevailing morality or 





strong and preponderant opinion to be greatly and imme-_ 
diately necessary to public welfare.” Arguments against the 
wisdom of price-fixing legislation cannot be given considera- 
tion by the courts, and circumstances may justify the inter- 
ference with non-regulated conduct of any line of business, 
which may become a matter of such public concern as to 
render it subject to the regulatory power of the state.” 

A consideration of the recent development of the law, af- 
fecting various classes of business, evidenced by the enact- 
ment of regulatory statutes which have been held to be valid, 
suggests the thought that ultimately, should occasion arise, 
similar regulations may be held to be valid as to many other 
classes of business. 

Indeed, it has been persuasively and learnedly suggested 
that, according to the reasoning of the Supreme Court of the 
United States in a recent important case, if the same be car- 
ried to its logical conclusion, the “‘prices of everything within 
the circle of business transactions can be regulated” by legis- 
lative authority. It is to be remembered that the sovereignty 
of the people knows no bounds, and that changes speedily 
may be wrought in the Constitutional provisions. Whether 
for good or for ill, the tendency is clearly in the direction 
of subjecting property, which is employed in trade, manu- 
facture, insurance, banking and many other lines of busi- 
ness, to regulation similar in kind to that now applying to the 
numerous classes of public utilities. 

All owners of property are interested in the treatment of 
public utility properties. If the value of these be impaired 
by the application of principles of valuation, or conceptions 
of value, which are economically or morally unsound, the 
owners of other classes of property, which are now deemed 
to be free from such regulation, should bear in mind that the 
line distinguishing strictly private transactions from a busi- 
ness affected with a public interest, is very narrow and quite 
indistinct, and that a comparatively slight development of, 
or change in, the law or in the circumstances attending the 
business, may transpose business and property from the class 
which is now considered private to that which is public in 
the sense that it is subject to price regulation. 

So far as valuation is concerned, there is nothing to dis- 
tinguish public utility property from that which is strictly 
private. Neither may be taken from its owner for public 
use without just compensation, and the value of all is to be 
ascertained, whatever means for such ascertainment may be 
employed, upon the same principles which are applied in the 
condemnation of private property for public use. By the 
owners of other property, the valuation of railroads is to 
be viewed as a precedent which may seriously affect the 
value of all property. 

The carrier and non-carrier assets of the railroad com- 
panies of the country include almost every kind and descrip- 
tion of property. If, in valuation of railroad property, cost 
may be substituted for value, if the value of property paid 
for out of surplus earnings is to be excluded, if the incre- 
ments in value, which have come with the growth of the 
country and rise of prices, are to be ignored, if the earning 
power, under just rates, is not to receive consideration, what 
assurance have the owners of other classes of property—at 
least of such property as is, or may become, the instrument 
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of business affected with a public interest—that correspond- 
ing elements of value will not be denied to them. 


REASONS FOR VALUATION OF RAILROADS. 


The valuation is not for any particular purpose and it 
may be used for many different purposes. It is a mistake 
to assume that, property values being known, the fixing of 
reasonable railroad rates is merely an arithmetical operation. 
Rates have never been based upon the value of the property 
employed to render the service. The carrier is bound to serve 
for rates that are not unreasonably high, even if an adequate 
return is not produced. Governmental authority has no 
power to fix rates that are so unreasonably low that they will 
not yield a just return upon the value of the property. The 
carriers are legally entitled to just compensation for each 
service, and the fact that a large profit is derived from all 
of the business does not even tend to support a contention 
that any of the rates are too high. 

The reasonableness of rates should be arrived at upon a 
consideration of many things, and, among others, may be 
mentioned the value of the service to the shipper, the effect 
of transportation upon the value of the thing shipped, the 
ability of the patron to pay, the customary charge for like 
services under similar circumstances, the cost of rendering 
the service, and the value of the property employed 

The Commission from time to time in its reports, com- 
mencing in 1888 and ending in 1912, recommended that a 
valuation of the property of the railroads be made, and ex- 
pressed the opinion that the same was essential to obtain a 
trustworthy estimate of the relation existing between the 
present worth of railroad property and its cost; in determin- 
ing whether rates as fixed by the Government are confisca- 
tory; in connection with railway taxation; in the ascertain- 
ment of a proper depreciation reserve; in testing the accuracy 
of the balance sheets of the carriers; to the organization of 
railway statistics in general; in determining whether the 
railroads are under or over-capitalized. 

The Act does not specify any particular purpose for which 
the valuation is to be used. The Commission, in the ascer- 
tainment of the facts required by the Act to be found, ought 
not to be influenced to any extent whatever by the use which 
possibly may be made of them. Railroad property is privately- 
owned property and must be valued as such. The fact that 
it is used in the business of a common carrier for hire, which 
is subject to governmental regulation to prevent excessive 
charges and unjust discrimination, must not be permitted to 
deprive the owners of the right to have the full value thereof. 
Constitutional provisions which prevent the taking of private 
property for public use without just compensation and which 
guarantee equal protection of the laws apply to and safe- 
guard railroad properties and all of the values and elements 
of value thereof to the same extent as they do other property. 
These constitutional provisions cannot be evaded by a defini- 
tion of value. 


QUESTIONS ARISING IN VALUATION Work. 


In May, 1913, the Commission invited the presidents of 
the principal lines to confer with them concerning the work, 
and subsequently there was organized the presidents’ con- 
ference committee. This committee, with its subordinate 
committees of counsel, engineers, land men, accountants, and 
equipment offices, are working for a hearty co-operation be- 
tween the carriers under valuation and the representatives 
of the Interstate ‘Commerce Commission. 

Under the valuation act the commission is required to 
show the value of the property of each common carrier as a 
whole, and separately the value of its property in each of the 
several states, territories, and the District of Columbia. The 
National Association of Railroad Commissioners has ap- 
pointed a committee to represent the state commissions before 
the Interstate Commerce Commission and its Division of 
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Valuation. Many questions of fundamental importance have 
been discussed before the Division of Valuation and before 
the commission by representatives of the carriers and of the 
states. It is not expected that the commission will make any 
formal order or decision upon the questions so discussed in 
advance of the completion of a tentative valuation of some 
railroad property. These discussions have disclosed different 
opinions on a number of questions of importance. 


SHALL VALUE BE FouUND? 


Representatives of the states contend that the Act does 
not require the commission to make any ultimate finding of 
value. It is argued that value for one purpose may be en- 
tirely different from value for another purpose; that the Act 
does not specify any particular purpose for which valuation 
is to be made, and that, in the absence of knowledge of the 
purpose, the Interstate Commerce Commission cannot find 
value. For example, it is contended that in ascertaining 
value as a basis for the computation of a return, there should 
be excluded all granted rights of way; all right of way ease- 
ments acquired by the exercise of eminent domain, property 
paid for out of earnings and charged to operating expenses; 
property acquired by the use of surplus earnings; stores and 
supplies, and it appears to be contended that the reserves for 
depreciation do not belong to the carriers at all. 

It is said that the true and logical rule is that when land 
is dedicated to a public use—and it is argued that railroad 
lands, rights of way and terminals have been dedicated to a 
public use—it ceases to increase in value so far as it affects 
the question of ascertaining the value of railroads upon which 
a reasonable return is to be allowed; that railroad right of 
way is no more valuable at one point than at another, that is, 
that its right of way through a city is no more valuable than 
its right of way through vacant lands distant from the city, 
and that land purchased or condemned for right of way pur- 
poses cannot participate in the increased value which the 
property actually has. 

It is urged that there cannot be private property in lands 
used for right of way any more than there can be private 
property in a navigable waterway, a country road, a city 
street, or any other highway or thoroughfare of commerce 
and travel. All such contentions necessarily rest upon the 
proposition that the provisions of the federal constitution, 
which safeguard private property that it shall not be taken 
for public use without just compensation, do not apply to 
the property of railroad companies used for carrier purpose. 

The representatives of the carriers insist that the Interstate 
Commerce Commission is required to make a valuation of all 
of the property owned or used by each carrier, whether the 
same was acquired by purchase, condemnation, or gift, in- 
cluding there'n property the cost of which was charged to 
expenses or to surplus. 

The very same provisions of the federal constitution, which 
safeguard private property that it shall not be taken for 
public purposes without due process of law, protect the prop- 
erty of public utilities against confiscation by compelling 
the use of it in the public service without reasonable com- 
pensation, which is a just return upon the value of the prop- 
erty used, at the time it is being used, in the public service. 
And so, the carriers contend that value of their properties 
shall be determined upon the same principles which are ap- 
plied in condemnation cases, and that the commission is re- 
quired to find and report the value of all the railroad prop- 
erty. 

It is proposed by the states, or by some of them, that the 
Interstate Commerce Commission, instead of reporting the 
value of all the property owned or used by every common 
carrier, should report only the evidentiary facts, or elements 
of value, mentioned in the Act. As we understand the sug- 
gestions, the commission is urged to ascertain the original 
cost to date, the cost of reproduction new, the cost of repro- 
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duction less depreciation, other values and elements of value, 
and the findings which are specifically required as to the 
cost and value of lands, and to report the same as to each 
railroad property as a whole and separately as to each such 
railroad in each of the several states, territories, and the 
District of Columbia, and that thereafter, when a case of 
any sort involving valuation arises, the commission or court 
having the matter before it may take into consideration such 
of these so-called “elements of value” as in its judgment 
ought to be considered in arriving at the “fair value” of the 
property. 

These suggestions are made notwithstanding the language 
of the law expressly requires the commission to ascertain 
and report the value of all the property owned or used by 
every common carrier, and notwithstanding that the National 
Association of Railroad Commissioners, at its annual meeting 
in October last, in a resolution, in substance, declared that 
the Act does so require. 

That the Congress has squarely imposed upon the com- 
mission the duty of ascertaining the value of all the prop- 
erty owned or used by every common carrier is too plain for 
argument. The suggestion of the state commissioners that 
it decline so to do, and that instead it report only an inven- 
tory with the cost figures and other information called for 
by the Act would leave the subject in a very unsatisfactory 
condition. Each state commission would make such use of 
the information gathered by the Interstate Commerce Com- 
mission as it saw fit; the evidence of value would be weighed 
by different tribunals in the respective states piecemeal; 
different theories of valuation would be applied in different 
states, and, in some states, there would be different values 
fixed for the same property at the same time, depending upon 
the use the state commission desired to make of the valua- 
tion, and, in cases where value would be used in connection 
with rate regulation, there would, or might be, one valuation 
for interstate rates and another valuation for intrastate rates 
in the same state. Most thoughtful men, who are at all 
familiar with the railroad situation of the country, recognize 
that multiplicity of control and regulation by governmental 
authorities, national and state, is objectionable and unfor- 
tunate. 


Is Cost THE EQUIVALENT OF VALUE? 


In the earlier state rate cases representatives of the states 
denied that outstanding stocks and bonds were to be taken 
as a measure of the value of railroad property and contended 
that “the present value of the railroad, as measured by the 
cost of reproduction is the basis upon which profit should be 
computed.” From the earliest days of rate regulation, the 
cost of reproduction was advocated by representatives of the 
states, and it has been and is generally, almost universally, 
udopted as a most important item of evidence of the present 
value. 

In recent years the value of the railroad properties of this 
country has greatly increased. This increase was due to 
many causes, among which may be mentioned the growth and 
development of the business of the country, the enhancement 
in the value of lands, rights of way and terminals, the en- 
liuicement in the price of labor and material, the expendi- 
ture of enormous sums for extensions and _ improve- 
ments—much of which was paid for without the issuance 
v! additional stock or bonds. Eight or ten years ago there 
«rose a demand for rate reductions, and many states, either 
wy direct legislation, or through the orders of their commis- 
‘ions, reduced both passenger and freight rates, to levels below 
iv that ever existed in this country, or elsewhere. These re- 
ictions were made in the face of rising values, increasing 
ses, Increasing wages, and higher prices of all kinds of sup- 
jes and material required to construct, operate and maintain 
‘roads. As a consequence, a large number of suits in 
ulty were brought in behalf of the carriers to restrain the 
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enforcement of many rates so prescribed on the ground that 
the same were confiscatory and amounted to a taking of prop- 
erty without due process of law. In these suits, or in some 
of them, it became apparent to the advocates of rate reduc- 
tions that, if the cost of reproduction were to be given due 
weight in the ascertainment of value, such rates could not 
be sustained, and thereupon new theories for the valuation 
of railroad properties were promulgated. 

Against the railroads, it was, among other things, con- 
tended that a railroad company is not entitled to the incre- 
ments of value of any part or element of a railroad—land, 
embankment, or anything else—due to the enhancement of 
market price, or to improvement by lapse of time; that a 
railroad company is not entitled to a return upon the value 
of property acquired by the use of money given to it in aid 
of the enterprise, and is not entitled to any return upon 
property granted or donated to it as an inducement to build 
the railroad; that a railroad company is not entitled to any 
return upon property paid for out of surplus earnings; that, 
in rate cases, the cost of the railroad property is the measure 
of value and constitutes the base upon which the company 
is entitled to a return; that railroad property is not in reality 
private property, but that it is held by the owner as trustee 
for the benefit of the public. 

Contentions, in substance the equivalent of these, are now 
being made in behalf of the states before the Interstate Com- 
merce Commission in proceedings for the valuation of rail- 
road property. Each of these propositions is without support 
in the decisions of the courts, and it is well settled that the 
same principles govern valuation of railroad property for 
the purpose of rate regulation as apply in the case of con- 
demnation of private property for public use. In rate cases, 
as well as in condemnation cases, all values and elements of 
value must be taken into account and included. 

It has been established beyond controversy that the value 
of the property must be taken as it is at the time it is being 
used to perform the service covered by the rates in question, 
and that rate schedules cannot be reduced by legislative au- 
thority below what is sufficient to permit the earning of a 
reasonable rate of return upon that value. Indeed, as a 
matter of justice and sound public policy, rates ought to 
be much higher than the confiscation point. It is recognized 
by the Interstate Commerce Commission that a rate which 
is merely high enough to be adjudged non-confiscatory, when 
attacked in the courts, may be below what is reasonable and 
just under all the circumstances. 

A failure on the part of the Interstate Commerce Commis- 
sion to ascertain the value of railroad properties upon the 
same principles which apply in case of condemnation of pri- 
vate property for public use, and which have been uniformly 
applied by the courts in confiscation cases, would be a failure 
to comply with the law. Figures, purporting to represent the 
value of the property, arrived at upon any other basis would 
be meaningless. In the absence of the ascertainment of the 
value of all the property owned or used by each common car- 
rier, it is doubtful whether any of the “cost figures’? or other 
evidentiary facts specified in the act would be admissible in 
evidence in the proceedings or cases therein mentioned. There 
is no justification in law or in morals for the substitution of 
cost for the present value of railroad property. 





How Is LAnp to BE VALUED? 


The valuation act requires the commission to ascertain and 
report the original cost, the present value, and the present 
cost of acquisition of the lands, rights of way and terminals 
of the carrier. Some of the adversaries of the carriers insist 
that value for rate making is, or may be, different from value 
for other purposes, and that, in the ascertainment of value 
for rate making, land value should be taken at a sum not 
in excess of what it cost at the time it was devoted to railroad 
use, and they insist that, if present value be less than such 
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cost, then the present value thereof shall be taken. They 
erroneously call the increase of value, which has come with 
the growth of the territory served by the carriers, the “un- 
earned increment,” and they urge that, by reason of the char- 
acter of the business of railroads and of the use to which the 
lands are put, all increases in the value thereof inure to the 
benefit of the public. 

Under their contention, the present value of lands, rights 
of way and terminals, which were granted by public author- 
ity to induce the building of railroads, would be excluded; 
the present value of terminal lands, in great cities like Chi- 
cago, would be taken to be the cost of the same at the time 
they were first used for railroad purposes; lands acquired a 
long time ago by pioneer companies, when the place was 
small and real estate was cheap, would be allowed only a 
small per cent of its actual present value, while adjacent 
lands acquired recently for railroad purposes by the same 
companies, or by their competitors, would be allowed a value 
equal to cost, and many times as great as that allowed for 
similar and more valuable lands acquired for railroad pur- 
poses a long time ago; in each city the terminal lands and 
right of way of the lines recently built therein, even though 
worth less, would be given a much higher value than the 
better terminals of the earlier lines; branch line rights of 
way would, in many instances, be given a value much higher 
than that allowed for like right of way acquired when land 
was cheap; additional land recently acquired alongside of 
old rights of way to provide for additional tracks, and other 
extensions and improvements, would be given a value many 
times as great as the old adjoining right of way of the same 
character. These are some of the incongruous consequences 
which would result from a substitution of cost for value. 

There is a less extreme view to the effect that the value of 
right of way strips and terminal lands may be as great as, 
but should never be allowed to exceed, the fair average of 
the value of tracts of land in the vicinity having a similar 
character. This proposition would assign to a right of way, 
50 ft. or 100 ft. wide, a value per acre the same as the acreage 
value of tracts of like lands intersected by it. It will not be 
denied by any intelligent man, having any knowledge of such 
matters, that the value per acre or per square foot of such 
right of way strips greatly exceeds the average value per acre 
or per square foot of the tracts of different sizes and shapes 
in the vicinity having a similar character; it is well known 
that railroads are legally bound to pay, and actually do pay, 
much more per unit of area for such strips than the average 
market price of like tracts in the vicinity having a similar 
character, and this is true for the reason, among others, that, 
in order to carve out the right of way strip, the remaining 
land of the owner is greatly damaged. 

The carriers contend that the valuation act requires the 
ascertainment of the value of railroad property, and that 
value does not vary according to the purpose of the valuation. 
In the ascertainment of the value of their property they in- 
voke the same rules and principles as are applied against 
them when, in the exercise of the power of eminent domain, 
they seek to acquire the property of others for railroad pur- 
poses. They say that the present value of each piece of land 
used for transportation purposes, must be determined upon 
the same principles which govern in the case of condemnation 
of private property for public use. They say that the pres- 
ent cost of acquisition of an equally suitable strip or tract of 
land in or through adjacent lands in that vicinity is relevant 
to the ascertainment of the present value of lands used for 
transportation purposes. They say that, in the determination 
of the present value of lands used for transportation purposes, 
the same classes of evidence and all facts and information 
upon which experts judge land values must be ascertained 
and taken into account. They say that actual experience of 
the carriers, in acquiring lands in recent years, will furnish 
a reasonable guide as to the amounts that must be allowed to 
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represent the elements of value for which the carriers must 
pay in acquiring lands. 

They say—as was said by the Supreme Court of the 
United States in the Minnesota rate cases—that it is the prop- 
erty and not the present cost of it which the owner may not 
be deprived of without due process of law; that the valuation 
act requires the commission to ascertain and report the cost 
of reproduction of right of way and terminal lands, and that 
there is no support, in the decisions of the Supreme Court of 
the United States, for the claim, that the present cost of ac- 
quisition of the same, or equivalent lands, does not, when 
reasonably ascertained, constitute good evidence of the present 
value of the railroad lands. 

The inventories of railroad property, which have been 
made in the many appraisals by state commissioners, and by 
the railroads themselves, indicate that the value of lands, 
rights of way, and terminals will range from 20 to 35 or 40 
per cent of the total. On this basis the lands used for rail- 
road purposes in the United States are worth somewhere be- 
tween three and five or six billion dollars. If the more favor- 
able contentions of the carriers’ adversaries be adopted, there 
will be produced a figure two or three billions less than the 
actual present value of such lands. This figure is enormously 
important, but the principal involved is even more important, 
because no such result can be reached without violence to this 
law and the Constitution. 

SHALL APPRECIATION BE INCLUDED? 

It is well known by every one familiar with railroads, and 
it has been definitely recognized by the courts in rate cases, 
that appreciation in value comes to certain parts or elements 
of railroad property with use, the lapse of time and proper 
maintenance. The roadbeds become solidified; their embank- 
ments and slopes of excavations become settled and _ stable 
and better resist the effects of rains and frost; they become 
adjusted to surface drainage, and the adjustment is made 
permanent by concrete structures and rip-rap, and in other 
ways a roadbed long in use is far more valuable than one 
newly constructed. In the Minnesota rate cases it was defi- 
nitely decided by the Supreme Court that appreciation, when 
shown to exist, must be taken into account and added. The 
representatives of the states do not appear to deny the fact 
that appreciation does exist in all well maintained railroads. 
By their briefs, it is contended that cost and not value is to 
be ascertained and reported by the commission, and it ap- 
pears to be their claim that, if a piece of property cost the 
carrier nothing, it has no value. 

The representatives of the carriers say that appreciation, 
whether brought about by time, or by the direct expenditure 
of money, or by both, must be included in the valuation, and 
that to hold otherwise would be to deny force and effect to 
the mandatory language of the Act itself. It is their position 
that, if a railroad by reason of age, solidification, adaptation 
or other cause, or all combined, has a greater value than a 
newly constructed roadbed containing the same quantities, 
such greater value is the property of the carrier just as much 
as any other property owned by it and must be allowed 
to it. 


Wuat Is DEPRECIATION WuicH Is To BE DEDUCTED? 


The valuation act requires, among other things, that the 
commission shall ascertain the cost of reproduction less de- 
preciation in detail as to each piece of property. The whole 
purpose of the inquiry is to ascertain the value of all the 
property owned or used by each carrier. It is conceded by 
every one that certain elements or parts of railroad properties 
must be replaced from time to time by reason of decay and 
wear. 

It has been proposed to consider all physical deterioration 
as depreciation, and to arrive at the amount of the same by 
assigning to each item or element of the railroad a total serv- 
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ice life, and to arrive at a condition per cent by taking the 
relation of the remaining service life to such total, and then 
to apply that ratio to the cost of reproduction new to arrive 
at the cost of reproduction less depreciation. 

It is undoubtedly true that every well-maintained railroad, 
notwithstanding the physical deterioration of many of its 
parts, is worth more for use than the same property would be 
if new in all its parts. If the property be not propertly main- 
tained, operating expenses will thereby be increased and value 
will be lessened. 

Railroads are composite properties, consisting of a multi- 
tude of simple parts or elements which can be renewed or 
replaced independently, and therefore, notwithstanding the 
perishability of certain of its parts, the railroad as a whole, 
if properly maintained, will never reach the end of its useful 
life. In the absence of a lessening of value in use for the 
purpose for which it is intended there is no depreciation, that 
is, there is no diminution of value. Maintenance neglected, 
or unduly deferred, will produce a lessening in worth which 
should be ascertained and deducted. 

If depreciation replacement funds have been created and 
are on hand they belong to the company and should be in- 
cluded in the valuation. The purpose of a reserve fund is 
tc spread over appropriate periods of time the charges neces- 
sary for replacements of physical property which must be re- 
tired from time to time. No reserve funds are necessary to 
provide for renewals of many of the parts of railroad prop- 
erty and the cost of the same, in effect, may be directly 
charged to operating expenses. 

Some of the adversaries of the carriers insist that final 
value shall not exceed the sum of the cost of reproduction 
less depreciation of the various parts or elements of a rail- 
road, and, in its recent brief, one state commission in sub- 
stance asserts that reserve funds, created for the purpose of 
making replacements and renewals when needed, are not in 
reality the property of the carriers at all. 

The truth is, and it is well settled by the decisions of the 
courts, that there are many intangible elements of value 
which are to be considered in connection with other facts in 
arriving at the value of public utility properties. At least in 
a general way, the intangible elements of value which inhere 
in railroad properties are known. Among them, there may 
be mentioned that element of value which results whenever 
the separate articles of physical property constituting a rail- 
road are joined together, not simply by a unity of ownership, 
but in a unity of use; going concern value, which is that ele- 
ment of value, in addition to the sum of the value of its com- 
ponent parts, which results from the fact that the plant is in 
operation and has an established business earning revenue; 
that element which represents the earning capacity of the 
property due to its favorable location with reference to com- 
mand of traffic, including the existence of traffic producing 
industries along its line, its advantage of connection with 
other carriers, the potential traffic in its tributary territory 
and all other features bearing upon its present and prospec- 
tive traffic earning capacity; that element of value resulting 
irom economy of operation, due to gradient, alignment and 
other physical characteristics of the property. 


IMPORTANCE OF THE WORK 


Enormous expenditures are being made by the Government 
and by the carriers for carrying on the work required by the 
Valuation act. In order that there shall not be a waste of 
that money, it is essential that the valuation shall be made 
upon a correct application of legal principles. The law as 
it is must be followed. The methods and principles which 
are here applied will be directly applicable to the valuation 
of ail other public utility properties. It is difficult to think 
of 2 calamity greater than that which is certain to follow a 
Valuation based on the theory that the Federal constitution 
does not protect the full present value of railroad property in 
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rate regulation, and that individual conceptions of right and 
wrong may be substituted for fundamental principles of or- 
ganic law. 


BILLS BEFORE CONGRESS—A TRAVELING 
SAFETY SHOW 


By W. L. Stoddard 


WasHINGTON, March 16. 


The Newlands resolution for an investigation by a joint 
congressional committee of railroad legislation has been 
ordered reported by the House Interstate and Foreign Com- 
merce Committee, Chairman Adamson making the report. 
The Borah amendment, providing for a study of government 
ownership, was not stricken out, and the suggestion made by 
A. P. Thom (Southern Railway) and others, that the matter 
of government ownership be confined to a separate report, 
was passed over. In all probability the House will accept the 
resolution as it comes from the committee, and the only 
chance for change will come when the resolution goes to con- 
ference. Of course anything may happen in conference, but 
it looks now as if the Borah amendment were to be a perma- 
nent fixture. 

The House Interstate Commerce Committee has ordered 
a favorable report on the Rayburn railroad securities bill, 
and the fairly early passage of this measure through the 
House may be confidently expected. 

Late last week the Senate enacted for the third time the “‘bill 
of lading bill,” fathered now by Senator Pomerene, of Ohio. 
The Senate report says that “in addition to the abuses herein- 
before specially referred to, the bill is a codification of the 
law and principles now controlling and which ought to con- 
trol interstate and foreign shipments. It defines the right 
and liabilities of the common carriers, consignors, consignees, 
and all other immediate owners or holders of bills of lading. 
If adopted, it will serve to make more uniform the commer- 
cial law of our country. : If Congress passes this bill 
it will supersede any and all state legislation upon this sub- 
ject.” 

This bill now goes to the House Interstate Commerce Com- 
mittee, from which, it is believed, it will not be reported. The 
same bill lay dormant in this committee throughout the 
sessions of the last Congress, and it is gathered from the com- 
mittee that the same course will be pursued this time. The 
view of the members of the House Committee seems to be that 
the abuses which the bill is designed to correct can be cor- 
rected by the Interstate Commerce Commission without new 
legislation. 

Secretary of the Interior Lane has started a movement 
which while not altogether novel, is of considerable interest 
to the railroads. He recently suggested to President Willard 
of the Baltimore & Ohio that the government be furnished 
with the free use of a train to carry around the country a 
safety-first exhibit, picturing what the government is doing 
in the way of saving life and property. President Willard 
offered the secretary an all-steel train of as many cars as 
should be found necessary, and agreed to haul it free over any 
part of the Baltimore & Ohio, stopping long enough in cities 
and towns to enable the people to inspect the various ex- 
hibits. 

The train will probably be in Washington by May 1, when 
it will be equipped and sent on its way. Mr. Lane will ask 
other railroads to extend similar facilities, and thus he ex- 
pects to send the essential exhibits of the government safety- 
first exposition, held here recently, all over the country. 
Mr. Lane says that the exposition created great popular in- 
terest. It attracted more than 35,000 persons during the 
week. Incidentally, though Mr. Lane did not mention it, 
the scheme ought to prove an excellent advertising device for 
those railroads that co-operate with the government in mak- 
ing the exhibits known. 








A History of the Railway Lines of Belgium 


A System That Is Controlled By the Government for 
Military Reasons But Partly Built By Private Capital 


By E. J. 


The Belgian railway net work is more complete and closely 
knit than that of any other country on the globe. In Bel- 
gium’s area of 11,373 sq. miles, there were at the outbreak 
of the war 5,284 miles of railway (standard and narrow gage 
lines combined), an average of 47.2 miles of line per 100 sq. 
miles of land. Of this mileage, however, only 2,932, all but 
217 of which is in the hands of the government, is of standard 
gage. The remainder, 2,356, is mileage of light railways of 
metre gage under private ownership and serving rather as 
feeders to the standard lines. The standard gage mileage 
averages 30.8 miles of line per 100 sq. miles of territory. 
There is no other country in the world which compares with 
this; even Great Britain and Ireland have only 19.3 miles of 
line per 100 sq. miles of territory and Germany has but 
18.7 miles. But little has come to the surface since the be- 
ginning of hostilities as to what is being done with the 
selgian railway lines at present. It is quite probable, never- 
theless, that after the war is over, there will be a period of 
reconstruction, in which case American manufacturers of 
railway equipment and supplies will probably be called upon 
to do their little share. 

The history of the standard gage Belgian railways begins 
at 1830, shortly after the country had been separated from 
the Netherlands. ‘The country was committed to a policy of 
- government ownership from the first, not so much because it 
was thought that government ownership was more efficient, 
but, rather, because it was feared that control over the trans- 
portation business might otherwise fall, to the lasting injury 
of Antwerp and Ostende, into the hands of partisans of the 
Orange family then reigning in the Netherlands. 

The governmental authorities, in developing their plans, 
aimed not only to encourage the traffic of Belgium itself, but 
to secure a large share of the transit trade between Germany 
and England which hitherto had gone via Holland. The 
law of March 1, 1834, authorized the creation of a railway 
system centering about the city of Malines and extending 
eastward in the direction of the Prussian frontier through 
Louvain, Liege and Verviers, north in the direction of Ant- 
werp, west towards Ostende through Termonde, Ghent and 
Bruges and south towards Brussels and the frontier of 
France through the rich, industrial province of Hainaut. 
These lines were thus roughly arranged in the form of a 
cross, and comprised a total of approximately 240 miles. On 
the fifth of June, 1834, three months after the official decree, 
work was begun on that section from Malines to Brussels 
and one year later this section was opened for service. On 
May 31, 1835, the first rails were laid for the line from 
Malines to Antwerp and on May 7, 1836, the trains which 
until then had run only between Malines and Brussels, con- 
tinued their journey as far as Antwerp. In 1837 the sections 
from Malines to Ghent, and from Malines to Termonde 
were likewise put in operation. In the same year further 
additions were authorized, such as the line from Ghent to 
the French frontier and Tournai through Courtrai, the line 
from Landen to Saint Trond, and finally the line from Braine 
la Comte to Namur through Charleroi, thus expanding the 
total development of national railway line to about 330 miles. 
Rails were laid for the line from Brussels to Mons and Namur, 
from Ghent to Tournai and Lille, from Ghent to Ostende and 
from Tirlemont to Ans in 1838. In the following year the 
lines between Ghent and Courtrai, and from Landen to 
Saint Trond were completed and in 1840 the section from 
Brussels to Tubize. By May, 1840, the Belgian government 
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had built and put in operation 198 miles of railway, 48 of 
which was double track. 

Having control of the lines of most importance, the gov- 
ernment left the branches and subsidiary lines of standard 
gage railway to private enterprise. Between 1850 and 1870, 
the privately owned lines increased from less than 200 to 
1,400 miles, and in 1865, of a total railway mileage in 
Belgium of 1,430, only 435 belonged to the state. There was 
keen competition between the state and private railways suffi- 
cient in the late fifties and early sixties to bring about con- 
siderable reductions in rates. About 1873, following the bat- 
tle of Sedan, the government wishing to use the railways to 
advance public policies, decided to purchase most of the com- 
peting lines, and by 1874 it had secured control over more 
than half the railways of the country. ‘This policy was 
adopted more than anything else to prevent the ownership of 
the private railways from falling into the hands of some 
princes of the royal family of the Netherlands. In 1897 sev- 
eral more important lines were acquired by the state. In 
1912 the country contained 2,932 miles of standard gage 
railway, of which only 217 miles was in the hands of private 
companies. The government, at the time the European war 
broke out, had thus gained control over all but 217 miles, so 
that it then was in possession of nearly the entire Belgian 
railway network. The standard gage railroad which still 
remained in the hands of private companies comprised the 
North Belgian Company, 106 miles; the Malines-Terneuzen 
line, 42 miles; the Chimay line, 37 miles, and the Grand 
Terneuzen line with 25 miles. 

The light or metre gage feeder railway lines date only from 
1884, in which year a law was passed granting to the 
Societé Nationale des Chemins de Fer Vicinaux (the Na- 
tional Light Railways Company), a monopoly of all the light 
railways. At the beginning of the war this company owned 
the larger portion of the 2,356 miles of metre gage lines. 
Although the company was a private corporation, a large pro- 
portion of its stock was owned by the Government. 

Belgium, itself, is the most thickly populated region in the 
world and its railways with 47.2 miles of line per 100 sq. 
miles* are the densest of any. So great is this mileage, more- 
over, that even with the thickly populated communities, the 
inhabitants per mile of line were only 1,376 as compared 
with 1,940 in Great Britain and Ireland or 1,695 in 
Germany. 

The geographical position of Belgium at the doors of three 
great commercial nations had before the war given its rail- 
ways a peculiar importance as through lines. This, if noth- 
ing more, had compelled the railway administration to adhere 
very closely to the standards of the neighboring nations. The 
important Belgian railways are of standard gage. The ordi- 
nary ““T” rail is universally used as on the lines of France 
and Germany. The weight of rail used varies between 00 
Ib. and 110 Ib. to the yard and the rails used are from 2( to 
30 ft. in length. The shorter lengths are often of iron and 
are confined to the lines of small importance. In fact, the 
official statistics of the Department of Railroads, Posts and 
Telegraphs for 1913 reported that the length of steel rails on 
the Belgian railways was but slightly over half the total for 
the country. 

At the end of 1911, the Belgian government owned 4.°')? 
locomotives, 97,423 freight cars and 8,361 passenger rs. 





*Including the metre or narrow gage railway lines. 
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Many of the smaller locomotives are still doing efficient work 
after 20 or 30 years of service. 

The Belgian state railways were capitalized in 1912 at 
$216,143 per mile of line, a figure exceeded by only one 
country, the United Kingdom, with a capitalization of $277,- 
147 per mile. How these figures compased with other coun- 
tries is shown by the fact that the railways of Russia which 
come third in this regard were capitalized at only $149,814 
per mile of line. The average for the United States is $63,- 
535. The railways of Belgium, moreover, had the greatest 
operating revenues, operating expenses and net operating 
revenues per mile of line of the railways of any country ex- 
cept the United Kingdom, the Belgian figures per mile of line 
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The Belgian state railways earned a freight revenue per 
mile of line, however, greater than that of the railways of any 
other country. In 1912, the revenue per mile of line totaled 
$14,440, whereas for Germany the total was only $13,898, 
and for the United Kingdom only $13,295.* The Belgian 
rates were very slightly in excess of those in neighboring 
countries, the average rate per ton mile on the State Rail- 
ways, for example, being 1.309 cents as compared with 
1.248 cents on the Prussian-Hessian State Railways or with 
1.18 to 1.46 cents on the important private lines of France. 
The average was considerably lower, nevertheless, than the 
1.55 to 1.60 cents of the state owned lines of France, the 1.42 
cents of Holland or the 2 cents of the United Kingdom. 
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penses, $16,406, and net operating revenue, $7,259. 
THE FREIGHT SERVICE 


The Belgian railways in 1912 carried 74,000,000 tons of 
freight. The state railways, themselves, carried 66,011,000 
tons of freight, the average haul being 52.14 miles and the 
total ton mileage, 3,441,800,000. For the state railways this 
Save an average of 1,240,000 ton-miles per mile of line com- 
poring with a freight density of 1,117,000 ton-miles per mile 
0’ line for Germany, the next European country. The 
Belgian figure was exceeded by only one group of railways, 
those of the eastern district of the United States, which in the 
liscal year ended June 30, 1912, carried 2,131,000 ton-miles 
pcx tile of road. The Class I roads in the eastern district in 
that year had a freight density of 2,326,000 ton miles per 
mue of line. In the following year it was 2,626,710. The 
‘verage for the United States in the fiscal year ended June 
©9 1912, was 1,078,580. 
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The Railways in Belgium 


Freight is carried in Belgium in cars of small capacity. 
The larger cars as a rule have a capacity of only 20 tons, al- 
though there are a few designed for special service with a 
capacity of 50 tons. Drop bottom or hopper cars are not 
used. Coal and such material has to be unloaded by shovel 
and wheelbarrow, but prior to the war this was not as much a 
handicap as it would be in America, owing to the pleatiful 
supply of labor. Presumably after the war is over and the 
supply of labor is seriously diminished, there will be a de- 
mand for dump cars of various kinds. 

The freight trains were almost exclusively fitted with hand 
brakes only. The trains were run at a speed averaging be- 








*The freight revenue per mile of line of the class I roads in the eastern 


eave of the United States totaled $16,485 in the fiscal year ended June 
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tween 9 and 20 miles an hour. Some of the freight trains 
running between Paris and Ostende, 210 miles, averaged 
about 14 miles an hour. One notes that the speeds are con- 
siderably lower than those of England, where comparable 
conditions exist. 


THE PASSENGER SERVICE 


In 1912, the Belgian railways carried 207,000,000 pas- 
sengers. ‘The state railways, themselves, carried 191,814,000 
passengers and with 1,046,614 passenger miles per mile of 
line had the greatest passenger density of the railways of any 
country. The average given, in fact, is one and one-half 
times that of the railways of Japan which had, with 706,884 
passenger miles per mile of line, the next densest passenger 
business and it is almost ten times the average of 136,699 for 
the United States. The passenger revenue per mile of line, 
$7,347, was exceeded only by that of the railways of the 
United Kingdom with revenue of $9,183 per mile of line. In 
Belgium the average fare per mile is .739 cents. There 
were, before the war had upset the old order of things, three 
classes of passenger service and 87.8 per cent of the traffic on 
the standard gage lines travelled third class, 10.3 second 
class and only .9 per cent first class. The fare paid for first 
class journeys with accommodations similar to those afforded 
in the American Pullman car averaged three cents a mile; 
for second class journeys, two cents a mile, and for third 
class passengers about 1.2 cents a mile. A large percentage 
of the passengers, however, made use of special tickets. Re- 
ductions from the regular fares were allowed in many cases 
to school boys and other students, traveling salesmen, soldiers 
and officers of the civil guard, parties, children under eight 
years of age and electors on their way to vote. In summer, 
also, there were reduced rates on the excursion trains to the 
seashore. Special tickets were sold to workmen allowing 
them to make six round trips a week between factory and 
country. The prices of these twelve trip tickets were about 
as follows: for a distance of 6 miles, 25 cents; 9 miles, 27 
cents; 12 miles, 30 cents; 15 miles, 32 cents; 21 miles, 37 
cents; and 30 miles, 45 cents. The rate of 45 cents for the 30 
mile ticket allowing its holder 12 rides gave a rate per trip 
of only 1% cents and a rate per mile of next to nothing. 
Season tickets were also issued allowing the holder to travel 
at will for 5 or 15 days over the lines of the State Railways. 
These tickets were not good on the international trains or 
“trains de luxe,” but they were well regarded by vacationists 
and visitors from France and England. 

In 1911 nearly one-half of the standard railway mileage 
was double tracked. Probably the busiest section was the 
four track line between Brussels and Antwerp, over which 
were run each way every half hour seven-car fast passenger 
trains, covering the 28 miles in 34 minutes. Another im- 
portant line was the section from Brussels to Liege. 

Naturally enough, in view of Belgium’s position, the best 
trains were those in international service. The usual “train- 
de-luxe” was composed of two baggage cars, two sleeping 
cars and a dining car drawn by a Ten-wheel or Pacific type 
locomotive. Some of the best Pacific engines rank with the 
heaviest and most powerful in Europe. These trains trav- 
elled at extremely high speeds and the cars they carried were 
frequently en route from Belgian centers to points inland on 
the continent 1,200 or even 2,000 miles away. ‘These cars, 
however, were the property of the Compagnie Internationale 
des Wagons-Lits (International Sleeping Car Company) 
with headquarters in Paris. 

The first-class cars used in important through trains other 
than the so-called trains de luxe were much like our Pullman 
cars. They were, however, compartment cars containing 
six compartments with room for six passengers in each. 
They were electrically lighted. The second class cars were 
slightly plainer. They were usually lighted by electricity 
and also seated 36 persons in a car. On some lines where the 
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traffic was not very dense, combination first and second class 
cars were commonly used. First and second class cars were 
usually mounted on bogie trucks. 

The third class cars lacked the upholstered seats of the 
first and second class cars and the rests for the arms and 
head. They had fewer windows and were lighted by gas. 
They contained from 5 to 8 compartments. ‘The better cars 
for this class of service were about 45 ft. long, mounted on 
three axles and seated eight persons to a compartment. Some 
of them had lateral passageways, allowing passengers to go 
from one compartment to another or employees to pass from 
car to Car. 

The special third class cars provided for workmen in the 
coal mining and metallurgical districts were almost fourth 
class cars, but in them a seat was provided for everybody. 

The means of transportation by rail in Belgium were sup- 
plemented by the steam packet lines to England. The 
Ostend-Douvres line, owned by the Belgian government, was 
the one most frequently used by passengers, as it took only 
three hours to cross the channel. There was also a slower 
service by water from Antwerp to Tilbury, mainly used for 
shipments of fruits, vegetables, eggs and poultry destined for 
the London market. About four or five years ago another 
service was inaugurated between the new deep water port of 
Zeebrugge and Hull. The steamers on this line carried a 
general cargo, including large quantities of Belgian metal- 
lurgical products and English steamer coal. 





MOORE TYPE REFRIGERATOR AND HEATER 
CAR 


The Moore type of car is designed to meet the require- 
ments for the transportation of perishable freight under all 
weather conditions. It is a combination refrigerator, venti- 
lator and heater car. The general construction is the same as 
that of any refrigerator car with the substitution of a live air 
space about 114 in. wide in the sides, ends, floor and ceiling 
of the car in place of the usual dead air space. This space 
is connected to the interior of the car by a 34-in. slot in the 
inner lining located about 4 in. above the floor, and to the ice 
box at the top of the car, as shown in the illustrations. The 
purpose of this live air space is to assist the circulation and 
to completely surround the contents of the car with a wall 
of cold or warm air, according to whether it is used as a re- 
frigerator or a heater car. The interesting feature in the ar- 
rangement of the Moore system is the means employed to 
secure a positive and active circulation of air throughout the 
entire car, no matter in which service it is used. 

The ice box is located in the center of the car directly un- 
der the roof. It is substantially supported by T-beams and 
is loaded through six hatchways in the roof. The ice box has 
three openings into the car, one at each end and one in the 
center. Through the opening in the center the cold air is 
discharged into the car, as indicated by the arrows in Fig. 1. 
The cold air falls to the floor and tends to spread out over the 
bottom of the car towards each end. The warm air rises and 
enters the ice box through a netting at the end where it is 
cooled and again passes through the opening in the center 
of the ice box into the car chamber. The cold air is also 
drawn into the live air space through the opening in the 
sides and ends of the car by the rising warm air which passes 
through this space to the ice box, where it is again cooled 
and discharged through the middle opening of the ice box. 
Tests made with this type of car under refrigeration show 
that an even temperature is obtained throughout the entire 
car. This positive circulation not only gives the proper re- 
frigeration but has a drying effect, which is of decided ad- 
vantage when perishable freight is being transported. The 
dampness, being taken up by the warm air, is carried to the 
ice box and there condensed and deposited on the ice, where 
it is washed away with the drippings from the ice box. There 
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are four drains which carry away the melted ice, two being 
located on each side of the car and discharging underneath 
the car well outside of the tracks and away from the trucks. 
There is no opportunity for the water from the melted ice 


to cause rotting and corrosion. 


The accompanying table, which is a report of a test made 
on one of these cars, illustrates the even temperature main- 


tained throughout the car while under refrigeration. 





temperature of the fruit when placed in the car being about 
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Top 
Floor Floor Fruit Floor Outside 
Front. Center. Center. Rear. Temp. 


Friday, 12008. M266 ¢.< 6000 64 64 64 64 82 
Friday, 6:00 p. m...... wee (G2 62 62 62 78 
Saturday, 7:30 a. m......0. 62 62 60 60 68 
Saturday, 5:15 p. m........ 64 62 62 64 76 
Sttiday, 21:05 @. Wine ec ccs 64 64 64 64 78 
Monday, 6:00 a. m......... 70 70 70 70 74 


This car was loaded with 320 bunches of bananas, the 












































FRESH AIR INTAKE 














Fig. 3—Moore Type Car Arranged for Heating the Lading 
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64 deg. A high temperature is required for banana service. higher than refrigerator cars using the end ice box system. 
To obtain the desired temperatures in this test refrigeration When this type of car is used as a ventilator car the front 
and ventilation were used at the same time, all plugs being and rear hatches are raised to an inclined position, the rear 
out and all vents being partly open. The car was sent from hatches being open to the direction of travel and the forward 
New York to Toledo, Ohio. Throughout the trip it passed hatches away from the direction of travel. The air passes 
through temperatures as high as 110 deg. in the sun and 96 __ into the car through the rear hatches, passing down into the 
deg. in the shade. The temperature record at the top of the ice box and into the car itself through the grating at the rear 
fruit is especially noteworthy, as it was only 3 ft. from the end of the ice box. The tendency is for this air to pass along 
ice box. It was also stated in the report of this test that the ceiling to the end, thence downward back along the floor 
throughout the test the fruit did not show any sign of mois-_ to the front end and out through the forward hatches, the 
ture to the extent that usually is shown on refrigerated fruit suction caused by the outer air passing over these hatches 
due to condensation. This undoubtedly is due to the good assisting to remove the air from the inside of the car. The 
circulation obtained in the car. Comparative tests with the action of the air when the car is used in this service is well 
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Fig. 4#—Longitudinal Sections Through Ice and Heater Boxes 


end ice box cars have shown that the Moore cars consume shown by the arrows in Fig. 2. Records of the temperature 
from 50 to 60 per cent less ice under the same conditions, taken with one of these cars under ventilation loaded with 
due to the fact that with good circulation less ice is required. 317 bunches of bananas show the same uniformity of tem- 

The ice tanks, being built directly under the roof of the perature as was obtained when the car was running as a re- 
car, do not occupy valuable space, as do the ice boxes in re-_ frigerator car. The following table gives the temperature at 
frigerator cars equipped with end ice boxes. By this means it various parts of the car on a shipment from New York City 
is possible to carry from 20 to 25 per cent more freight ina to Dun"‘irk, N. Y. 
Moore car than in an end ice box car of the same dimen- 


Top ; 
° Sige . ; 5 Floor. Floor Fruit Floor Outside 
sions. The rigid construction of the ice box also provides a 


Ceiling. Front. Center. Center. Rear. Temp. 
74 64 64 62 64 76 


. Friday, 11:00 a. m..... 
valuable reinforcement to the superstructure of the car. A Friday. 7:00 p- m...... 68 60 60 60 60 4 
ile tecti 4 i ic] Saturday, 7:00 a. m.... 64 60 60 60 60 6 
possible objection might be raised due to the raising of the ae.” 2 4 bo Po m4 
center of gravity of the car by placing the ice in such a high Sunday, 10:30 a. m.... 68 66 64 66 66 66 
position, but it has been calculated that this figure will not On arrival the fruit was green and cool. In the report of 


be increased materially, it varying from one to two inches _ these tests it was stated that although this was not as severe 
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a test as could have been made, the results show that the 
Moore system of ventilation is to be considered superior to 
the end system of ventilation. Bananas are a difficult product 
to transport without deterioration. 

When the car is to be used to carry perishable freight under 
heat a coal stove is provided, as shown in Figs. 3 and 4. It 
is carried in an insulated box located under the car at the 
side near the door and is operated entirely from the outside. 
It heats the fresh air taken from an intake located directly 
beneath the stove. This air surrounds the stove and chimney, 
passing up through the heating drum, and enters the car near 
the top, displacing the colder air, forcing it down through 
the live air space and off the floor of the car into the live 
air space under the floor, where it passes into the heater box 
whence part of it goes out through the waste pipe which is 
connected to the chimney and part is reheated and passed 


PEED ORE A 


a 


Fig. 5—Interior View of an End Ice-Box Car Converted 
Into a Moore Car 


back into the car. Fig. 4, showing the section through the 
ice box and heater box, gives a clear idea of the construc- 
tion of the stove and the draft arrangement. The arrows in 
Fig. 3 show the action of the circulation of the air in the car. 
The stove used for heating is simple in construction and may 
safely be operated by inexperienced men. The coal used in 
the stove is carried in the coal box directly alongside of the 
stove. Pea coal has been found to give the best results, al- 
though any kind of fuel can be used in case of necessity. 
Results of tests with this type of car used as a heater have 
shown that a uniform temperature can be maintained through- 
out the car, and that the air in the car is maintained in a 
particularly clear and pure state. The heater car has been 
made standard on three prominent roads operating in the 
Northwest, and it has been found entirely adequate to han- 
dle perishable freight in the coldest weather. The rights for 
the use of this car are now controlled by the Refrigerator, 
Heater & Ventilator Car Company, St. Paul, Minn. 





For TENNESSEE FARMERS.—Such gratifying results have 
‘een obtained by the Nashville, Chattanooga & St. Louis in 
efforts to improve live stock and farming conditions in 
‘he territory contiguous to its lines that the road has re- 
c sitly bought another herd of Shorthorn cattle and will place 
‘em upon its demonstration farm at Paris, Tenn. This herd 
consists of one bull, two yearling heifers, three 2-year-old 
vifers and two 3-year-old cows each with a heifer calf at 
root. 
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UNIVERSAL GRAIN DOOR 


An efficient and practical grain door that has been in use 
on 50,000 cars in this country, and has been made the stand- 
ard grain door on some roads, has been placed on the market 
by the Universal Grain Door Company, Transportation 
building, Chicago. This door was formerly known as the 
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McNulty nailless grain door. No nails whatever are re- 
quired in its application to a car. With it a car can be 
coopered for a shipment of grain in five minutes. The door 
can be removed under load in less than two minutes. In 
either its application or removal it is unnecessary to mutilate 
either the door posts of the car or the grain door itself. The 
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Details of the Grain Door Showing Location of the Clamping 
Dogs 


fact that no nails are required in its application is a decided 
advantage, for where these nails are used the door post soon 
becomes badly mutilated. One of the illustrations shows 
such a post and the damaging effect of such conditions to 
other freight is apparent, especially to the shippers of flour 
in bags. One railroad attempted to remove all the nails 
in the door post before offering the cars to shippers of such 
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commodities, but it was found to be an expensive proposition. 

The ease with which this door may be removed is an im- 
portant factor from the standpoint of the amount of grain 
handled at the elevators. With the ordinary nailed door it 
takes from 10 to 20 minutes to clear the doorway so that the 
shovelers may enter the car. By reducing this time to less 
than two minutes the number of cars handled at an elevator 
may be increased from 20 to 25 per cent, which is an im- 
portant item to both the railroads and the elevator operators, 
as more grain can be handled per day and the cars will be 
more promptly released when they are needed most. This 
door is handled in the same manner as the ordinary grain 
door, that is, it is not a permanent part of the car. When 
these doors are removed from a car they may be used in any 








Universal Grain Door 


other car or shipped back to the grain fields for further use. 
It is a permanent door temporarily used. 

The construction of the door is quite simple. It is made 
in three parts, similar to the ordinary nailed door, preferably 
of 15-in. dressed ship-lapped lumber. A relief door of 
sheet metal is provided in the lower section. This door slides 
in metal guides and provides an opening 17 in. by 734 in. 
It is held opened or closed by a small latch. The doors are 
held firmly to the door posts by clamping dogs driven into 
the sides of the door posts, two to each door. They have 
sufficient rake to pull the door tight to the posts as they are 
driven in. A fixed dog is applied at one end of the door 
and an adjustable dog at the other, in order to provide for 
the varying widths of car door openings. The adjustable 
dog is keyed to a crimped sliding piece fixed in the door, as 
indicated in the illustrations. Provision has been made for 
the use of bars when removing the doors, two heel plates be- 
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ing provided at the lower end of two of the battens in the 
lower door. 

It is claimed that these doors will pay for themselves in 
from two to four trips, in that they may be used several times 
with practically no repairs, and that they can be applied and 
removed in a much shorter time. The labor and material 








Door Post Badly Mutilated by Using Ordinary Type of 
Grain Door 


required in their application are much less than with the 
ordinary type of nailed door in that no nails are required, 
and there is no occasion to destroy the doors in unloading 
the cars. These doors can be applied grain tight, and some 
roads that are using them report that the claims for grain 
losses have been reduced by their use. 





RAILWAY EXTENSION IN FINNISH LaPLAND.—The view 
has been often expressed that the Finnish Lapland contains 
vast deposits of the highest grade iron ore, equal, if not su- 
perior to the vast deposits of Swedish and Norwegian Lap- 
land. These ores center around Sukuvaara, in the parish 
of Sodankyle. To make them available it will be necessary 
to construct a new railway line. At present there is a line 
from the port of Kemi on the Gulf of Bothnia to Rovaniemi, 
71 miles distant. It has been proposed to build the line to 
Sukuvaara, 87 miles further. As the port of Kemi is not open 
all the year round, it will be then necessary to extend the line 
on through Matarakoski and Kongas, along the western and 
northern borders of Lake Enare, to the mouth of the Neida 
river, in Varangerfjord on the Arctic Ocean. The last named 
port is open all the year round but it is in Norway 11 miles 
from the Finnish border. The total distance from Rovaniemi 
to the border is 268 miles. 


GERMANY’s 1915 Pic-IRon Ovutput.—Germany’s pig- 
iron production in 1915, according to the official figures of 
the German Association of Iron and Steel Producers, was 
11,790,199 metric tons. This compares with 14,389,547 tons 
in 1914 and 19,309,172 tons in 1913. The decrease in 1915 
from that of 1914 was 2,599,348 tons, or 18 per cent. The 
existing productive capacity is put at 20,000,000 tons an- 
nually, so that the present actual output is about 60 per cent 
of the total capacity.—Iron Age. 

















PEER es 


p= 


TUNVOOTUUUUUAAAAANOUUAAAAAY 


JUULVUGUUUOUGGNGAUUUOULU GGG GRLAGGUALULU AULA 


Maintenance of Way Section : 


TMU 


Human nature is very much the same everywhere regardless 
of rank, and the point brought out by Mr. Schott in another 
column regarding the inadvisability of 


Tact in a division superintendent or division 
Hiring engineer hiring foremen without con- 
Employees suiting the supervisor under whom they 


are to work applies to all departments 
of railway operation. In many cases a supervisor stationed 
at an outlying point cannot secure the foreman he needs, and 
he must apply to his superior officers for such men. Under 
these conditions no one will object when the men are sent to 
him. The difficulty arises when foremen are sent to a super- 
visor without his request when he is able to secure the men 
he desires directly. It is natural that he should feel less 
responsibility for the success of a foreman whom he has not 
selected than of one in whom he has indicated his confidence 
by hiring him. It is also entirely natural for a foreman em- 
ployed by an officer above the supervisor not to feel the same 
respect for the authority of the supervisor as one dependent 
directly upon him for his position. This criticism does not, 
of course, apply where, because of labor or other conditions, 
the employment of all men is concentrated in one office. The 
principle involved is simply one of tact and applies equally 
to the employment of division superintendents or general 
managers. 


OILING TRACK BOLTS 


“THE practice of oiling track bolts at regular intervals to 

protect them from corrosion is meeting with increasing 
favor. As soon as a bolt is placed in service in a joint it be- 
gins to corrode. If the track is subjected to brine drippings 
this action is greatly acceler ted. As a result it is only a short 
time until the nut becomes set on the bolt and a track man 
will twist off or break the bolt when tightening it to take up 
the wear in the joint. Also, when it becomes necessary to re- 
move the bolts in relaying operations the corroded nuts must 
be cut off, resulting in a loss of material and the expenditure 
of unnecessary labor. A few years ago when the importance 
of keeping the bolts tight was not so generally realized the 
deteriorating effects of this corrosion were of little concern, 
but within recent years many track men have come to realize 
that the greatest factor in the protection of the joints is the 
maintenance of tight bolts. 

A number of roads have followed the practice of oiling 
track bolts regularly for several years and other roads are 
planning to adopt it this season for the first time. A number 
of roads which have not oiled the bolts regularly have also 
followed the plan of oiling them a couple of weeks before re- 
laying rail to loosen the nuts. In general, the track walker is 
given a pail of oil and an old broom or a swab and is in- 
structed to oil the bolts as he patrols the track with no addi- 
tional expense for labor and a very slight cost for oil. Where 
no track walker is employed or where his time is fully occu- 
pied a section man can do this work at small additional ex- 
pense. The Lackawanna not only oils the bolts, but the rails 
and fastenings as well, and has devised an attachment for a 
standard oil tank car whereby oil is sprayed over the steel 
continuously. 

_ The benefits resulting from these practices are evidenced 
in a number of ways. On the Eastern district of the Santa Fe 
careful records show a saving of over 30 per cent in the num- 
ber of bolts required for replacement purposes. It has also 
been found that the amount of labor required to tighten loose 


bolts has been reduced approximately 40 per cent. Instead 
of destroying the bolts removed in relaying operations and 
reducing them to scrap, several roads on which the bolts are 
oiled regularly find that they recover at least 95 per cent of 
those removed from the rail and are able to forward these 
bolts with the rail for re-use. These advantages offset many 
times the additional expense involved entirely aside from one 
of the most important points—the better protection of the 
joints themselves. When a bolt becomes set so that it cannot 
be tightened and the joint becomes loose the rail batters more 
readily while the joint itself receives more abuse and also de- 
teriorates. The oiling of track bolts has so many advantages 
that its adoption should become universal. 





THE LABOR SITUATION 


"THE economy of doing work during periods of slack busi- 

ness was never shown more forcibly than now. Last 
year men and materials were plentiful. Now neither can be 
secured except at considerably higher rates and then only 
in limited quantities. However, as much as the practice of 
making extensive improvements during periods of business 
depression is to be desired, it is impossible of attainment to any 
great extent on most roads under present conditions, for many 
of them can spend money only as they earn it. As a result, 
shortages of labor on railway construction and maintenance 
of way work will continue to occur periodically. Although 
the railways have been criticized for this it is inherent to most 
large industries. Only recently the United States Steel Cor- 
poration announced a program involving the expenditure of 
between $50,000,000 and $60,000,000 for new construction 
this year, and probably an equal amount will be spent by 
competing corporations. 

Thus, while the conditions now existing are of unusual se- 
verity, they are not new. A serious labor shortage this year 
appears unavoidable, and the problem of the roads is to meet 
it with the least inconvenience to themselves. Given a definite 
and limited supply of any material, one will naturally en- 
deavor to use it in a manner to fill his requirements to the 
largest degree. Thus, when it is plainly evident that the 
supply of labor is insufficient for this season, good business 
judgment will cause the distribution of this proposed work 
over as long a season as possible, particularly by starting 
early. The indications are that the road which delays the 
inauguration of its improvement activities until July 1 will 
get little done this year. 

Whenever there is a shortage of any commodity a rise in 
price is to be expected. This has already taken place in the 
labor market. As the shortage becomes more acute, it has 
been the experience that roads will bid against each other for 
men, by raising the rates of pay, with the result that the en- 
tire market becomes demoralized, while the supply of men 
available is not increased. A reasonable raise in the rates is 
to be expected under conditions such as those now existing, but 
when a road starts to bid against another to secure men, it 
benefits itself only temporarily and the ultimate result is that 
all roads have to pay more for the same men they had in the 
beginning. A large portion of the labor employed in track 
work during the summer season prefers this work to that in 
other industries and the roads are therefore not competing 
with these industries. Under existing conditions most of the 
manufacturers can and will pay more than the railways can 
afford to pay for their unskilled labor, and the principal re- 
sult of competition on the part of the railways for those la- 
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borers that will go from one to the other is to increase the 


cost of their work. 

Of at least equal importance with rates of pay in maintain- 
ing the supply of labor in a year such as this, is the proper 
treatment of the men. Many of those commonly employed in 
track work are of a class to whom a slight increase in pay 
does not appeal as much as good living quarters and clean, 
wholesome food. Several roads are now giving this subject 
careful attention and provide clean, sanitary cars and camps 
as living quarters for their track gangs. One road at least 
has equipped temporary frame club houses for some of its 
gang and finds that the small sum spent in providing these 
improved conditions is more effective than several times that 
amount spent in increased wages. 

The indications now are that the expenditures for mainte- 
nance of way and improvement work will be much more 
liberal this year than for several years past, particularly in 
the Central and Eastern states. While labor conditions will 
undoubtedly have some effect on this work, if it is started 
promptly and the work prosecuted vigorously throughout the 
entire season, conditions will not be particularly serious. The 
road that will suffer the most will be the one that starts its 
work late and then endeavors to recruit its forces from those 
of the other roads by paying higher rates. 


IMPROVEMENT IN FORM CONSTRUCTION 


HE design and building of forms for concrete structures 
have reached a higher stage of perfection in the con- 
struction of large reinforced concrete buildings than on rail- 
road bridges and culverts. While the scientific methods used 
by contractors in the construction of forms for large multiple- 
floor buildings are not directly applicable in some ways to 
forms for railway structures, they are vet worthy of careful 
study. On another page of this issue is an abstract of a pa- 
per on forms, delivered before the recent convention of the 
American Concrete Institute, which contains much that is ap- 
plicable to form work for all classes of concrete. It also 
shows the attention and study given this subject by the suc- 
cessful contractor. 

It is true that commendable results have been obtained 
with unit forms for railroad retaining walls, such as the steel 
forms used for the high walls on the Chicago, Rock Island 
& Pacific and the wooden forms used on some long retain- 
ing walls on the Chicago, Milwaukee & St. Paul, both on 
track elevation work in Chicago. Steel forms have also been 
used successfully for the reinforced concrete bents serving as 
intermediate supports for track elevation subways. Careful 
attention has been given this subject on certain structures of 
unusual size and character where the work has generally been 
done by contractors. On the whole, however, the forms used 
on a railway structure of ordinary size have been a develop- 
ment from trade experience, rather than from analytical 
study. Aside from this, there are many reasons why forms 
cannot be built for railway structures with the same degree 
of economy that is possible in reinforced concrete buildings. 
Railway structures, with the possible exception of culverts, 
do not consist of many duplicate parts like the stories of a 
building. The use of unit forms, except in projects involv- 
ing a great many structures, as in track elevation work, would 
require the keeping of many unit forms at a central storage 
yard, and incidental transportation and store expenses, with 
possible damage in shipment and handling, which would 
tend to neutralize the advantages of this system. Unit forms, 
especially if of a highly permanent character, such as those 
made of steel, require a great many re-uses to justify their 
cost, and create a tendency to discourage improvements or ad- 
vances in designing practice, an effect similar to that brought 
about by excessive standardization. 

There is room for improvement, however. Designing skill 
with reinforced concrete has reduced the volume of concrete 


RAILWAY AGE GAZETTE 





Vol. 60, No. 11 


in a structure for a given purpose in a way that is entirely 
gratifying. Modern construction methods have reduced the 
cost of mixing and placing concrete to a minimum. The re- 
maining opportunity for economy is in the form work, and the 
appearance of any large concrete bridge in process of con- 
struction, surrounded as it is by a forest of timbers, is a fit- 
ting demonstration of this contention, particularly if we bear 
in mind that the vast timber structure has been put there 
solely for temporary use. 

There is need of greater co-operation between the designer 
and the form builder, as pointed out in the article referred to. 
It is possible frequently to make changes in the design of a 
structure which will greatly reduce the complications of form 
construction. This work is ordinarily left to the foreman 
carpenter to work out as best he can with the completed de- 
sign and such material as is placed at his disposal. Plans 
for forms made in the office, if there should be any, are fre- 
quently disregarded as being impractical, and with some jus- 
tice, because the designer probably has not had an opportunity 
to combine his technical knowledge with a knowledge of field 
methods. This is not an insurmountable obstacle, however, 
for detailed form plans are commonly used on contract work. 

One phase of form construction which has been left almost 
entirely to ‘“‘rule of thumb” methods is the strength of forms 
to resist the lateral pressure of wet concrete. It is interesting 
to note, in the paper previously referred to, that practical 
use is made of pressure on the basis of 140 lb. per cu. ft., 
hydrostatic assumption. This corresponds very closely with 
the results obtained by Major Francis R. Shunk in tests made 
by the War Department in 1908. While these tests corre- 
sponded with the theory then advanced, practical construc- 
tors have been reluctant to accept the high values obtained. 
There has also been a lack of authoritative corroboration of 
these valuable tests, and in general development in this direc- 
tion has been unfortunately slow. Little use is made of such 
data as are available, and such factors as the rate of setting, 
as affected by the rate of filling, temperature, etc.. are ven- 
erally ignored. It is common to find that the spacing of bolts, 
studs and wales is made no closer in the forms for a pier 2 ft. 
wide which will be completely filled to a height of 12 ft. or 
15 ft. in 3 hours, than it is in a pier of the same height, 8 ft. 
wide, that will require 10 hours for filling. Other inconsisten- 
cies may be noted. Certain members of the forms will be 
overstressed while others are understressed to extravagance. 

In the aggregate, form design and construction require a 
comprehensive knowledge not only of the pressure of wet 
concrete under different conditions, as referred to previously, 
but of many practical considerations, such as the stock sizes 
of lumber, the convenient weights to be handled, etc., and 
any design is necessarily a compromise of all these considera- 
tions. Thorough co-operation between the field and office in 
the study of this matter will result in better and cheaper 
forms than have been used in most cases in the past. 


NEW BOOKS 


Geodetic Surveying. By Edward R. Cary, Professor of Railroad Engi 
neering and Geodesy, Rensselaer Polytechnic Institute. 279 pages. 
5% in. by 8 in. Bound in cloth. Published by John Wiley & Sons, 
New York. Price $2.50. 

This book is designed to record the present practice of 
geodetic surveying as advanced during the past 15 years. 
As most of the work of this class in the United States is un- 
der the direction of the United States Coast and Geodetic 
Survey, particular attention is paid to the methods of that or- 
ganization. The book covers in order the various problems 
of triangulation, computation of latitudes, longitudes and 
azimuths, maps and leveling, with considerable attention to 
the instruments and other equipment used. Time, longitude. 
latitude and azimuths, and the method of least squares are 
treated in appendices. 
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Letters to the Editor 





SLOTTING JOINT SPLICES 


WateERLoo, Iowa. 
To THE Epiror OF THE RAILWAy AGE GAZETTE: 

In the issue of February 18 there appeared an article by 
E. D. Swift, assistant engineer maintenance of way, Belt 
Railway of Chicago, describing the practice of that railway 
in relation to the non-slotting of the angle bar and the laying 
of rail without spacing the joint ties. I have had a number 
of years’ experience with these methods, and I find that, 
where joint ties are properly spaced, the angle bars are slot- 
spiked and a sufficient number of rail anchors are used, we 
experienced no perceptible trouble with rail creeping or the 
moving of the joint ties off their old traffic-tamped beds. On 
the other hand, where we do not space the joint ties and slot- 
spike the joints, one end of the rail is supported by a tie, fre- 
quently leaving the other end of the rail supported by the 
angle bar only, thus placing a greater strain on that end of 
the angle bar or joint, with the result that the supported end 
of the rail is damaged. My experience has been that joints 
can be maintained to better surface more easily where the 
ties are evenly spaced and the joints slotted, thereby giving 
unform bearing at the joints and throughout the entire length 
of the rail. L. M. GuNSTEAD, 

Supervisor, Illinois Central. 


HIRING A SECTION FOREMAN 


San Micvuet, Cal. 
To THE Eprror OF THE RAILWAY AGE GAZETTE: 

Taking experience and ability for granted, there are two 
other requisites without which no track foreman will ever be 
a success. The first is good feeling on the part of a foreman 
toward the roadmaster. If, for any reason, this is lacking 
and if the foreman works simply for the sake of his job his 
real ability will never be displayed. He will do what is 
necessary, but no more, and the sooner he quits the better, not 
only for himself but also for the roadmaster who did not find 
actual cause for displeasure in the foreman’s performance, 
but who was nevertheless deprived of a certain percentage of 
his usefulness. It goes without saying that in such a case the 
roadmaster and the railroad are in no way responsible for the 
loss of what might have been a valuable employee. 

The analysis of the second item, however, will prove en- 
tirely different. This concerns the good will of the road- 
master toward his foreman, without which, no matter how 
favorable all other circumstances may be the latter’s useful- 
ness will be of short duration. There are some cases where the 
foreman himself is responsible for this condition. But in 
most instances the cause dates back to the time when he was 
employed. No one, other than the roadmaster, should employ 
the foreman. ‘Theoretically, this rule is adhered to, but in 
practice it is not, for it frequently happens that section fore- 
men applying for positions at some central point, such as the 
division headquarters, are hired and sent to the roadmaster. 
{his procedure undoubtedly simplifies the supplying of fore- 
men, but a man once hired in this manner and not personally 
known to his future roadmaster will labor under a serious 
jandicap. In the first place, as the roadmaster had had no 
voice in the employment of the man, he will look less favor- 
ably on his qualifications than one whom he has chosen him- 
self. Another difficulty which may arise from this cause is 
‘ne feeling on the part of the foreman that he is not entirely 
responsible to the roadmaster, and that the latter must divide 
his authority with the engineer or superintendent who em- 
ployed him. 
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The relations between the foreman and roadmaster differ 
somewhat from those existing between other railway em- 
ployees and their superiors. Where most employees are con- 
sidered as a group and treated as such, the foreman is always 
treated as an individual, and harmony and good-will are 
essential to insure good results. Anything which tends to 
cause discord, even to a very slight degree, and especially at 
the start, should be scrupulously avoided. 

W. E. Scuort, 


Section Foreman, Southern Pacific. 


THE CAPACITY OF A RAILROAD TRACK SCALE 


WasurncTon, D. C. 
To THE EDITOR OF THE RAatLway AGE GAZETTE: 

The article entitled The Largest Railroad Track Scale in 
the world, which appeared in the Railway Age Gazette of 
February 18, describes the installation of a railroad track 
scale having a capacity of 825 tons or 1,650,000 lb. It hap- 
pens that six sections or supports, each of which are designed 
for a concentrated load of 275,000 lb., support the bridge. 
It is reasoned that, although the limit of the weighing mech- 
anism is 450,000 lb., the capacity of the scale is six times 
275,000 lb. (the capacity of each section) or 1,650,000 Ib. 
The capacity of a railroad bridge is not equal to the sum of 
the loads that may be put upon each pier but is limited by 
the safe loading of the weakest member. Similarly, the ca- 
pacity of a scale should be the largest normal load that may 
be weighed and supported accurately, without there being de- 
veloped in the members of the scale, stresses that are in 
excess of those which represent good engineering practice. 

From the description, the scale appears to have been de- 
signed to have a capacity equal to that provided for the 
weighing element of the scale. If the scale is to weigh cars, 
the spans being 20 ft. in length, about 70 per cent of the 
weight of one car may be carried on an inner section and 
about 56 per cent may be carried on an end section. On this 
basis, if the scale is to have a capacity of 450,000 lb. the 
inner sections should be designed to carry 315,000 lb. and 
the end sections 250,000 Ib. The figure of 275,000 lb. per 
section is therefore about right. If a safe working stress of 
10,000 Ib. per sq. in. is allowed, the two 30-in. 200-lb. I- 
beams will support car loads of 450,000 Ib. 

If the capacity of the scale in question is in reality about 
as represented in the weighing mechanism, or 450,000 Ib., it 
should not be necessary to exploit such a figure as 1,650,000 
lb., when if such a load were presented in the ordinary form 
it would tax some of the scale parts most severely and per- 
haps cause some of them to fail. 

H. L. Van KEvREN. 


THE STANDARD TRACK ORGANIZATION 
THE BALTIMORE & OHIO 


Battimore, Md. 
To THE EDITOR OF THE RAILWAY AGE GAZETTE: 

As a strong believer in the plan of organization of track 
forces practically as described by E. Stimson in the Railway 
Age Gazette of January 21, I wish to outline some of the 
reasons why I believe railroads should adopt it and further, 
to show that the usual objections to it are with foundation. 

There is little doubt that, as stated in a recent issue of the 
Railway Age Gazette, the maintenance of way forces are the 
least efficient of any large group in the railway field. The 
causes of this are many. Some of the most important ones 
follow: 

1. The maintenance of way department does not work to 
standards of output. The record of American railways which 
is most admirable, viz., the performance of scheduled trains, 
is largely the result of years of working to a standard of out- 
put. Whenever performance is recorded and studied in 
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comparison with a standard, improvement in personnel and 
methods is inevitable; when it is not so studied, recorded 
and compared there is no real progress, but movement is only 
mere blind groping. ‘This has brought about the lamentable 
misapprehension among operating officers that a trackman 
is anything with two legs and a shovel. 

2. Little care or selection is used in hiring employees. 
More pains are taken in securing shovels than in getting 
trackmen. The shape, size, strength, length of handle and 
width of blade of shovels have been the subject of study and 
on most railways have been reduced to standards and in- 
spected before acceptance. How different with trackmen! 
A gang arrives and goes to work. No one stops to learn if 
the applicants are weak or strong, stupid or intelligent, handy 
with tools or clumsy. 

3. Employment on track gangs is not at present desirable 
from any standpoint, which is another reason why the grade 
of workers is poor. The pay is low. Work is not permanent. 
Poor gangs get the same pay as capable gangs. 

The standard track plan is the first step to cure these ills. 
It shows the performance of each gang, sub-division and 
division compared with a standard in each different class of 
work. The study and analysis of each separate operation 
necessary for the preparation of these standards bring out 
hidden possibilities in the way of preventing duplication of 
effort and evolving shorter methods and labor-saving machin- 
ery. The best present method for performing each individual 
operation is found and put into universal use. The natural 
differences of opinion among mankind at once come into 
play and supervisors and foremen will then be advocating 
new methods everywhere, and the trying out of these will ef- 
fect still further improvements. This stimulation of thought 
among the men on the ground is one of the very best and 
most immediate results. The rivalry among the gangs and 
foremen, when once they are measured by standards, is a 
powerful motive to increased output, not by strenuousness 
alone, but by the use of more direct and easier methods and 
the elimination of delays and of waste of time. Foremen 
will not longer be satisfied to “make the best of it” when 
short of tools or furnished with improper or defective ones. 
They will object at once, as it will be reflected in their per- 
formance percentage, especially so, as in addition to their 
regular wages they are rewarded according to this percentage. 
It then becomes to their personal and financial interest to fill 
their gangs with industrious, capable workmen and to elimi- 
nate the lazy, careless and stupid members of their force. 
Further, it becomes possible to reward the capable gangs and 
to attract and hold the best labor. The value of having and 
holding the best labor is no longer merely a matter of opin- 
ion, but is the subject of proof, and steps will follow to pro- 
vide greater continuity of employment and better working 
conditions to that end. 

What are the objections to this plan? 

1. That it is not possible to set standards which are exactly 
applicable to all conditions of topography, weather and traf- 
fic. It would be as true to say that it is impossible to make 
a standard for rail section or roadbed section which would 
be equally practicable everywhere, yet all railways do so 
without hesitation, knowing that when conditions change the 
standard can be changed. ‘The standards in use with the 
track plan are more flexible because a different “Detention 
Percentage” for each section is added, depending on the dis- 
tance traveled to work and traffic conditions. Further, such 
standards have been successfully applied and are still being 
used in locomotive and car repair work, infinitely more com- 
plicated than track work. 

2. That there is too much red tape and clerical work con- 
nected with it. In actual practice the men especially assigned 
to follow up the work, one on each 60 mile double track sub- 
division, take from one to two hours per day for the clerical 
work, except twice a month at payroll time, when they are 


RAILWAY AGE GAZETTE 


Vol. 60, No. 11 


busy from one-half day to a whole day. The rest of their 
time is spent on the road checking up and inspecting the 
work done and instructing the foremen in standard practices, 
evolving new methods and making time studies. 

The fact is that this method of standardizing operations 
as to time and payment by fixed wage plus reward for good 
performance is in widespread use and its adaptability to dif- 
ferent kinds of work has been demonstrated in locomotive 
repair shops, sash and door factories, war munitions plants, 
frog and switch shops, steel fabrication, wrought pipe manu- 
facture, printing, paper making, drug making and packing, 
the making of women’s clothing, machine shops, saw mills, 
sewing machine factories, cotton fabric mills, cream separa- 
tors, freight car repair shops, tinware factories, foundries, 
brick yards and trucking in terminal warehouses. In one 
concern this method was inaugurated in 1904-5 and approxi- 
mately 12,000 men have been working under the system in 
their various shops for the past ten years. 

It is plain, therefore, that there is nothing about track 
work so mysterious or peculiar that it also cannot be stand- 
ardized and incentive applied. W. C. NISBET. 





CREOSOTE IMPORTATION 


The Bureau of Foreign and Domestic Commerce has com- 
piled statistics showing the importation of cresote oil into the 
United States for 1914 and 1915 with the countries from 
which the materials were secured as follows: 








1914 1915 

cr = = Lis A \ 
Country. Gallons. Value. Gallons. Value. 
England .... 22,601,943 $1,410,971 31,402,168 $2,455,351 
Scotland .... 11,271,194 830,274 293,419 33,502 
Germany ... 9,861,996 470,397 Fe Ff 558 
Belgium .... 3,868,786 ak oe a 
Netherlands . 777,662 Sees, 0G CCt(té‘ét ew 
Sweden 3,000 6-4 Bsiewec-  Avesaua 
Canada ..... 454,439 30,726 2,680,809 183,283 
SRNGRTcctceee “aches  Suiacdns 50,105 3,736 

48,839,020 $3,023,580 34,432,028 $2,676,430 


Thus it is seen that the imports for 1915 decreased 14,406,- 
992 gallons or 34 per cent. While because of an increase 
in the average value per gallon from 6.2 cents to 7.8 cents the 
total value of the imports decreased only 11 per cent. 





GOVERNMENT OWNERSHIP OF CUBAN RAILROADS.—The 
President of Cuba signed a decree dated February 17, 1916, 
appointing a commission to study the question of the nation- 
alization of the railroads of Cuba. The committee is ex- 
pected to report within six months. 


A Lirerary RaILRoaD PRESIDENT.—“A smile is like put- 
ting money out at interest. A frown is worse than a bad 
debt.” This highly modern and very successful attempt at 
proverb-making comes from President Howard Elliott of the 
New Haven railroad, who is conducting a campaign to 
promote courtesy among employees. That the campaign has 
had results is asserted by that once implacable foe of the 
New Haven road, the Providence Journal. It is not possible 
to legislate that all employees of a railroad company or any 
other company shall be animated by kindly feeling toward 
all members of the public. That would be to expect too 
much of human nature. But trainmen whose feeling is, so to 
speak, neutral or negative, can learn to conduct themselves in 
accordance with a high standard of civility, and that is what 
President Elliott evidently means to inculcate. Yet there are 
railroad employees who seem actually brimming over with 
human kindness and a desire to help people. Some have 


said that there are more of such men the farther away one 
gets from New York City and New England. 
—Springfield (Mass.) Republican. 


Is this true? 
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Material and Labor Market Conditions 


A Resume of the Present Unusual Situation Con- 


fronting the Railways in 


Never before in history have the railways of this country 
been confronted with conditions comparable with those now 
existing with reference to the supply of materials and un- 
skilled labor. Less than a year ago the roads were suffer- 
ing from a serious depression in business and improvement 
work was at the lowest point in memory. Labor was cheap 
and plentiful while materials could be secured at unusually 
low prices for almost immediate delivery. 

Conditions changed almost overnight. Factories have be- 
come filled with orders, largely from foreign sources, and 
many new plants have been built. The railways have shared 
in this rapid improvement in business conditions. ‘Their 
earnings have increased and their ability to proceed with 
long-deferred improvements has been greatly strengthened. 
Also the heavy, and in many cases record-breaking traffic, 
especially on the eastern roads but also shared to a consider- 
able extent by the railways of the entire country, has shown 
the need of added facilities at numerous points. As a result, 
many of the roads are preparing extensive schedules of work 
for this coming season. 

As these plans have been developed the roads have been 
confronted with an unusual situation. ‘The same conditions 
which have created this increased traffic have created increased 
demands for materials especially in the steel industry. This 
situation is steadily becoming more intense, until on February 
29, the books of the United Steel Corporation showed 8,568,- 
966 tons of unfilled orders, the largest tonnage, with one ex- 
ception, since the formation of the corporation. This is indi- 
cative of conditions in the steel and allied industries. As a 
result the prices for materials other than rails have increased 
materially, and it is impossible to secure prompt deliveries 
except by the payment of heavy premiums. ‘This congestion 
has not been felt in materials other than steel to any marked 
extent, although increased demands have naturally resulted 
in somewhat higher prices in nearly all markets. In some 
places where the supply of materials is ample, delivery is being 
delayed somewhat by the lack of cars, resulting from the con- 
gestion at eastern terminals and the tying up of a large 
amount of equipment there. 

The conditions are equally startling in the labor fields. In 
the South and far West, removed from the industrial centers, 
the supply of labor is practically normal except in the mining 
centers. From Chicago east, however, the unusual activity in 
manufacturing industries has drawn large numbers of men 
from railway work and, combined with the relatively small 
amount of labor in the country, this has created a serious 
shortage which is particularly acute in the Pittsburgh district 
and in New England. This is the first time in several years 
that the earnings of the railways have been sufficient to per- 
mit them to undertake improvements of any magnitude and 
they are now confronted with shortages of labor and materials 
and increased prices for both. This condition is so unusual 
and of such far-reaching importance that we have secured 
several discussions of these conditions from men in close 
touch with them, which are presented below. 


CONDITIONS IN THE STEEL MARKET 
By H. Cole Estep 


For nearly a year orders have been drifting in on the steel 
industry like snow in a Dakota blizzard until today the mills 
are completely choked with the most stupendous congestion 
of unrolled tonnage in the history of the country. The rail- 
roads of the United States consume from 8,000,000 to 10,000,- 
900 tons of iron and steel products annually, and railroad 





Their Improvement Work 


men, therefore, are vitally interested in the great changes that 
have come over the steel business in the past year. 

To state the situation succinctly, iron and steel prices have 
advanced to record-breaking altitudes and deliveries are de- 
layed in some cases into 1917. This state of affairs will in- 
evitably exercise an important influence on railroad construc- 
tion activities during the approaching season, and to a degree 
at least, the effect will be to retard the completion of projects 
already under way or about to be initiated, and to increase 
materially the cost of track, bridges, terminal structures, roll- 
ing stock, etc. 

Important as the price question has come to be, it is sec- 
ondary to the problem of delivery. On certain important 
products, chiefly plates and bars, the mills are sold out for 
this year and in practically all cases it is impossible to obtain 
shipment on current specifications before midsummer without 
paying premiums ranging from $5 to $18 a ton. On the other 
hand, most of the larger railroads have been sufficiently fore- 
handed to cover their normal requirements, and the mills are 
making every effort to so apportion their output that the needs 
of their various customers will be met as far as possible. It 
is evident, however, that the railroads will require a much 
larger quantity of steel this year than was anticipated earlier 
in the season. The transportation interests are now in the 
market for heavy additional tonnages, much of which cannot 
be delivered until 1917, and during the last week in February 
inquiries for upwards of 100,000 tons of plates and shapes 
were pending, with no immediate prospect of the producers 
being able even to quote on the business. Also some railroad 
systems, apparently fearing a long continuation of the present 
pressure, are making tentative inquiries for their standard 
steel rail requirements for 1917. The manufacturers, how- 
ever, do not appear disposed to take up negotiations on this 
business for delivery so far ahead, and up to March 1 only 
70,000 tons had been placed. 


Rail orders for 1916 delivery were placed some months ago 
and deliveries are now being made. Rail production is suf- 
fering, however, owing to the fact that a number of rail mills 
have been temporarily equipped to turn out large “rounds” 
suitable for shells from three to eight inches in diameter. 
This diversion of rail rolling capacity will have its effect on 
deliveries during the ensuing season. 

In structural and bridge fabricating shops the situation 
is somewhat easier and the demand has not as yet saturated 
the capacity of these plants. Furthermore, the leading fabri- 
cators are well protected by large steel contracts. It is 
apparent that some of the fabricators are specifying in full 
against their contracts for plain material, although their shops 
are not completely engaged, and are storing up stocks of steel 
as a protection against higher prices or shortages later. 

Turning now to a consideration of prices, we find an un- 
precedented situation. Since the first of the year the market 
has taken several leaps upward, including a horizontal ad- 
vance of $5 a ton on February 18. Bridge and car materials 
are from $25 to $30 a ton higher than a year ago. Plates 
which were quoted at 1.15 per pound on March 1, 1915, 
and 1.80 cents January 1, 1916, are now 2.35 cents per 
contract specifications covering delivery at the convenience of 
the mill. Structural shapes and bars have advanced in a 
year from the same level as plates to 2.25 cents per pound. 
Galvanized sheets, which are used extensively in railroad 
structures, have advanced $27 a ton since March 1, 1915, the 
present quotation (March 1) on the base size, No. 28 gage, 
being 4.75 cents per pound or $95 a net ton. The foregoing 
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prices are for contract specifications, and as previously men- 
tioned it is necessary to pay premiums ranging up to $18 a 
ton for anything like early delivery. The prompt shipment 
price on plates, for instance, is 3.25 cents per pound; on struc- 
tural shapes it is 2.50 cents per pound or $50 a ton, while 
bars in the sizes required for shell makers are bringing up to 
$70 a net ton. 

Prices on track material are considerably easier, owing to 
the uniform policy of maintaining rail quotations on a basis 
of $28 per gross ton. Angle bars have been held down in 
line with rails and are now quoted at 1.50 cents per pound, 
this price being the same as that quoted on March 1, 1915. 
Bolts, spikes and tie plates have advanced sharply. A year 
ago standard track bolts were 1.85 cents per pound; on Jan. 
1, 1916 they were 2.50 cents, and the current quotation is 
3.25 cents, the latter figure being $65 a net ton. Spikes have 
advanced in a year from 1.35 cents to 2.50 cents and tie plates 
have gone up since January 1 from $36 to $45 a ton. 

An effort is being made, however, to protect purely domestic 
consumers such as railroads as far as possible and the extreme 
premium figures quoted above are charged mainly on war 
munition business. For instance, although shrapnel bars are 
selling up to 3.50 cents per pound, common soft steel bars, 
suitable for railroad purchases, can be obtained at 2.50 cents 
for reasonably prompt delivery, and at 2.25 cents for contract 
specifications. The prices of rails and angle bars are man- 
ifestly extremely out of line with the general level of quota- 
tions, and this is the result of a deliberate policy to give do- 
mestic consumers every advantage in price and delivery. 

There is no immediate relief in sight, but as pointed out 
previously, most of the large railroads are well protected by 
contracts and, therefore, should have no trouble in getting 
such material as they require for their current needs, although 
deliveries may be delayed. Difficulty, however, will be 
experienced in covering new requirements unless the purchaser 
is willing to pay prices ranging around $50 a ton. 

Steel is now being produced in the United States at the 
rate of 40,000,000 tons annually, and this figure will not be 
greatly increased for some time to come. It is doubtful if 
the Great Lakes iron ore fleet can handle more than 60,000,- 
000 tons during the coming season, and this, of course, puts 
a definite limit on steel production. 


THE STRUCTURAL STEEL SITUATION 


A plate girder span ordered today will cost at least 50 per 
cent more than one purchased a year ago and the purchaser 
must accept almost any date for delivery, unless he is willing 
to make concessions as to specifications and the substitution 
of sizes which will permit the use of stock material, whereas, 
a year ago the bridge shops would satisfy almost any demand 
as to delivery. The fabricating shops however, are not re- 
sponsible for the present situation, which, as in all other lines 
at the present time, originates with the mills. 

On March 3, 1915, the base price for beams at Pittsburgh 
was 1.15 cents, practically the lowest since 1897. On Feb- 
ruary 2, 1915, it was 2.00 cents and by February 23 it had 
risen to 2.25 cents, higher than it has been since 1900. It is 
not the intention here to predict what the future has in store. 
‘The fabricators are expecting further advances in prices and 
continued orders for structural steel, particularly in the East 
would seem to indicate that many purchasers are of the same 
opinion. On the other hand, it must be admitted that some 
contracts have been postponed and that designs for masonry 
and timber structures have been substituted in some cases 
to avoid the use of structural steel. Had the present situa- 
tion been preceded by a period of normal industrial prosper- 
ity like that of 1907 and with corresponding prices, the pres- 
ent conditions would not have such a pronounced psychol- 
ogical effect and undoubtedly purchases would be continued 
much more freely. The prices seem high now because they 
were so low last year. 
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In general the present situation as to structural steel is the 
result of the same agencies which are responsible for the 
tight market for other iron and steel products. The demands 
of the shops are not responsible, as their orders are only nor- 
mal. The diversion of mills normally used for structural 
shapes to the rolling of large ‘‘rounds” for ammunition pur- 
poses, and the unusual activity in ship and car building for 
foreign and domestic orders are the specific causes. The in- 
fluence of the demand for material for cars and ships is re- 
flected by the fact that the price of plates has advanced more 
than that of shapes. 

The fabricators cannot be said to be sharing in the pros- 
perity reflected by the high prices. The tonnage under con- 
tract at the present time probably varies from about 60 to 80 
per cent of capacity in the various shops. Orders taken dur- 
ing the month of January aggregated 118,000 tons for the 
country. Building work, particularly shop buildings, has 
formed an important portion of the tonnage fabricated during 
the last year. Orders for railroad work have been on the in- 
crease, although they are still below normal. The demand 
is greater in the East than it is in the West, contracts for 
three railroad bridges during a recent week aggregating 
20,000 tons. 

Deliveries from the mills have been very slow for some 
months. At the present time they are unwilling to make 
any promises for early delivery on new orders. However, 
owing to the foresight of the warehouses and many of the 
bridge shops, the stocks are large and at the present time 
material for most work of ordinary size is being taken from 
stock. As a result of this the warehouse business for some 
jobbers during the month of February was the largest in their 
experience. Steel is being taken from stock, for bridges as 
well as for buildings and railroads are accepting material on 
the cold-bend test and allowing extensive substitutions of 
sizes to permit the use of stock material. 

The price of stock material is also advancing rapidly, bars 
and shapes being quoted at 2.90 cents and plates at 3.15 cents 
two weeks ago. Many of the bridge shops are making large 
profits on their stocks, owing to this advance in price, and 
from the unit prices on some contracts it is apparent that 
some shops are depending entirely on this margin for the 
profits on the work. It is to be noted also, that owing to 
the fact that the present prices are not the result of unusual 
demands for structural steel the spread between the price 
of fabricated material and the price of shapes and plates has 
net increased in the normal proportion with the increase in 
the price of the raw materials. The purchaser of structural 
steel today is getting it, therefore, at about as small a charge 
to cover fabrication as when the price of steel is at a mini- 
mum. 


THE CEMENT INDUSTRY 


For the first time in the history of the cement industry. 
1915 showed so slight an increase in the sales of cement over 
the preceding year that the industry was practically station- 
ary. There was a slight increase of sales, said to have been 
a fraction of one per cent, but the actual amount of cement 
manufactured was less than for 1914; that is, part of the 
sales were of accumulated stocks. 

Perhaps the most notable depression in the building in- 
dustry as regards territorial limitations, was in Chicago. 
This was caused by the prolonged building trades’ strikes. 
which for a great part of the most favorable building season 
caused a practically complete tie-up of construction in gen- 
eral. The cement industry might have seriously suffered 
had it not been for the fact that for several years there has 
been an increasing market for cement annually in concrete 
street and highway paving. 

At the close of 1915 retail dealers’ stocks throughout the 
country had been reduced to a level almost amounting to de- 
pletion. Buying has already been resumed in anticipation of 
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increased industrial activities which seem likely to be wide- 
spread. 

In the face of an actual car shortage, brought about largely 
by the heaviest farm crops known and the congestion of load- 
ed cars at the seaboard, the East is congested with cars that 
cannot be returned to service while the Western roads are 
short of cars as a result. 

Since the cement industry has never worked to its full 
possible capacity, there is likely to be no shortage of cement 
unless it is disclosed that the activities in other fields have 
drawn labor so that the mills may not be able to get all the 
hands they need for maximum-capacity operation. ‘This sit- 
uation is a possibiity, but has not yet aricen. 

One condition that seems likely to prevail is the difficulty 
of obtaining suitable reinforcing materials of certain grades, 
owing to the unusual activity in practically all branches of 
the steel industry. The capacity of many mills is sold two 
years ahead and some have recently declined orders con- 
ditioned upon specific time of delivery for this reason. 

It was to be expected that cement prices would find a 
higher level during the past few months, on account of the 
general upward trend of practically all commodities, includ- 
ing labor, and this level is quite likely to be advanced. With 
many railroads feeling that the time is at hand for making 
needed improvements which the uncertain conditions of sev- 
eral years past have contributed to delaying, it is quite likely 
that they will on some occasions at least find it difficult to 
secure promptly the cement and reinforcing steel when and 
where needed. 

With the present outlook it is reasonable to presume that 
the cost of concrete construction will be somewhat increased. 


THE LUMBER SITUATION 
By W. E. Barnes 


In the ten years prior to 1910, when from 3,500 to 6,000 
miles of new lines were being built annually in the United 
States the lumbermen expected the railroads to take at 
least 20 per cent of their entire output. It is safe to say that 
since the date mentioned above the consumption by the rail- 
roads and the car shops has been cut in two. 

Beginning with last September there has been a constantly 
increasing demand from the railroads for heavy structural 
material, and from the car shops for sills, siding, decking, 
etc. The tendency of prices, particularly on timbers, has 
been steadily upwards. ‘The difficulty in securing steel has 
led to the use of a very large amount of heavy yellow pine and 
fir timbers for factory and mill construction. With their 
increasing prosperity the railroads also have sent out heavier 
specifications than for some years past. Lack of shipping has 
prevented large exports so that it has been possible to se- 
cure high grade material without serious difficulty thus 
lar. 

Since the beginning of the year the forests on the Pacific 
Coast have been under an unprecedented blanket of snow, and 
it is thought that the output of the mills cutting fir this year 
will be curtailed on that account at least 10 per cent. This 
alone will throw a larger demand to the mills in the South 
sawing yellow pine. The manufacturers in the long leaf dis- 
trict report an unusual run of timber orders and most of them 
are fairly booked up for at least two months. They are having 
serious difficulty in the South at the present in securing cars. 
lhe car shortage is the most acute in years. Thirty-eight per 
‘ent of all the lumber annually cut in the United States is yel- 
‘ow pine, and this is produced wholly South of Mason and 
ixon’s line. The output of the mills in the South this 


will depend very greatly upon their ability to secure cars for 
‘ipment. 

The prices for car material are not likely to vary greatly 
“om their present figures, but structural material both of 
‘-llow pine and oak are likely to be considerably higher in 

e near future. 


Whenever the European war ends and con- 
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struction begins in the devastated countries and ships are 
available for export shipments there is likely to be a consider- 
able timber and lumber famine in this country, and much 
higher prices in the South. Considering the rapidity with 
which the present stand of stumpage is being cut off in the 
South, and the fact that at best it cannot last to exceed 15 or 
20 years, the mill men are forced to realize upon their only 
asset in the near future. 

Shortly after the beginning of the war almost 80 per cent 
of all of the hardwood mills in the South either shut down en- 
tirely or ran on short time. It has only been within the last 
few months that they have been sawing at all, so that the 
available supply of their stocks is at a minimum. Prices of 
fir and Pacific Coast forest products are from $3 to $5 higher 
than a year ago. The average increase in the f. o. b. mill 
price on yellow pine in the last year has been about $4.50 
per M. and on car material at least $6 per M. 


THE LABOR SITUATION 
IN THE PirrsBpuRGH DISTRICT 

The railroads in the Pittsburgh district face the most 
serious labor situation in their history at the present time. 
There is an absolute shortage estimated roughly at from 
15,000 to 20,000 men at the present time. In addition to this 
the quality of labor now available is much below that former- 
ly used. The causes of this lie, first, in the large number of 
men who have returned to Europe on account of the war— 
the head of a large labor bureau estimating that 20,000 Ital- 
ians alone have left the railroads in the Pittsburgh district— 
and second, on account of the increased demand for common 
labor in the mills and other manufacturing plants. For the 
coming season the railroads will have to compete not only 
with the mills, but also with a large amount of building and 
contract work on public roads, ete. 

As stated above, the Italian, who formerly furnished the 
bulk of the common labor used on the railroads in this dis- 
trict, has gone, so that it is useless to expect to recruit from 
this source. At present the railroads are using Austrians, 
Greeks, Slavs and to a limited extent the so-called “‘hobo”’ se- 
cured in New York, Chicago and Cleveland. Very few of the 
men now employed have had any experience in maintenance 
work, having been employed up to this time on pick and 
shovel work. 

One feature very noticeable at present is that the men now 
here are keenly alive to the difficulty and they are taking ad- 
vantage of it to move from one job to another on the slightest 
pretext. Further, the men are more or less in the hands of 
unscrupulous labor agents who are making the most of the 
opportunity to secure fees by inducing the men to leave one 
road to go to another. 

Several roads are figuring on using the negro, but it is a 
question whether they can be held on account of the condi- 
tions under which they will have to live. A few roads have 
endeavored to improve these conditions by providing better 
buildings and a few have turned the commissaries over to 
supply companies to handle. While these efforts may assist 
the roads in holding the men they have at present, the princi- 
pal reason for such arrangements in regard to the commissary 
is that it is possible to use a class of men that heretofore 
would not have been considered for maintenance work, and 
it simply illustrates how serious the shortage is. 

In view of the fact that there is so large a shortage in the 
available supply, the solution lies not in a material increase 
of wages or in a radical change in the conditions under 
which the men work or live, but in bringing additional force 
into this district. If this fact is appreciated by all the roads a 
great deal of useless and costly competition will be avoided. 
Just where these additional men can be drawn from is not 
now apparent and yet this seems to be the only solution. Tak- 
ing it all together the prospect is anything but encouraging 
and unless additional men can be secured a great deal of work 
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will have to be postponed.—F.. R. Layng, Engineer of Track, 
Bessemer & Lake Erie. 


IN THE MIppLE WEST 


It is rather difficult for one to say just what other railroads 
in the southwest are going to do this season in the way of 
making large improvements in maintenance and addition 
and betterment work. The railroads in this part of the 
country are, at the present time, enjoying the greatest business 
they have ever had in their history, and railroads are like 
private parties, in that when they are making money they 
spend it. Regardless of the economies that could be effected 
by spending money during slack periods, railroads, as a rule, 
wait for good business before spending it. I feel that there 
is no question but that the railroads in the southwestern 
country will provide for more improvements this year than 
has been expended in several previous years; in fact, during 
the past two or three years the railroads have hesitated con- 
siderably in advancing any considerable sums of money for 
improvement work and have only provided for real neces- 
sities in their maintenance. 

At the present time the railroad track labor supply, where 
heavy improvements are involved, is dependent almost en- 
tirely upon foreign labor: Greeks, Austrians, Italians, Bul- 
garians and similar nationalities. Generally speaking, on 
the sections the labor is recruited from the people living 
adjacent to the line, although, of course, in some cases 
foreigners are shipped in. In the case of our company, we 
are shipping in large numbers of Mexicans and distributing 
them to the sections. 

With the advent of the European war a large percentage 
of the foreign laborers returned to Europe. Railroads did 
not feel this particularly last year, for the reason that they 
had not accommodated themselves to the changed conditions, 
and generally were not spending large sums of money. How- 
ever, there was no immigration last year from these countries 
and considerable migration to Europe. 

Men formerly employed in track work are now earning 
two or three times their former wage, working for industries 
supplying materials to foreign governments, and this condi- 
tion is going to result in the greatest shortage of track labor 
that has ever existed in this country. Therefore, I think the 
appropriations which railroad companies are now making 
for improvements will, to a considerable extent, not be spent 
because it will be impossible to secure the necessary labor to 
perform the work. 

The rates of pay now in effect on railroads in the south- 
west are $1.50 for section labor and $1.60 to $1.65 for extra 
gangs. This rate has recently been raised by Chicago rail- 
roads to $2.20 per day. Railroads in Minneapolis, and that 
vicinity, are paying $1.85 for extra gangs and putting them 
at work even at the present time; not that they expect to get 
returns from the expenditure at present, but simply to get 
the forces established so that when the season does open up 
they will have the men. The Rock Island is also doing this, 
although we are not paying a wage greater than $1.60. 

As a general proposition, where skilled labor is required, 
Americans or Americanized foreigners are used. Their wages 
run from $2.25 to $4.50 per day, dependent upon their 
duties. I do not think we will have any particular shortage 
of this class of labor; at least we will be able to retain a 
nucleus of our present forces of sufficient quantity so that 
the lower grade of labor, even though we pay them the higher 
rate, can be used, and the shortage, if any, that would pos- 
sibly exist would not materially effect the work that would 
be done.—H. G. Clark, assistant to operating vice-president, 
Chicago, Rock Island & Pacific. 


IN THE INTERMOUNTAIN TERRITORY 


Under normal conditions, unskilled labor in the inter- 
mountain territory, consists generally of southern European 
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By far, the greater 
portion of the bridge building and kindred labor is American, 
with an occasional representative of some country in northern 


nationalities, Japanese and Mexicans. 


Europe. At the present time there is little, if any, surplus 
of labor in this vicinity. The available Italians are about 
all gone, and most of the nationalities of southern Europe 
have either moved eastward to the manufacturing communi- 
ties or have secured employment in local industries other than 
that of transportation. 

Favorable conditions and prevailing high prices in the 
metal markets have so stimulated activity in metal mines that 
the rate of production of metals is far above the average. 
This condition is, in turn, reflected in an abnormally thriv- 
ing business in the ore reduction and smelting industry, 
which not only in itself makes heavy drafts on the labor 
market, but in turn increases the demand for coal, coke and 
fluxing materials. Plants for the manufacture of finished 
steel and iron products are taxed to capacity in meeting 
demands of the consumer, and this condition also draws 
heavily upon unskilled labor for service in and around such 
plants, as well as to furnish increased requirements for coal, 
coke and other coarser materials used in the manufacture of 
steel. 

As a result, therefore, not only is much more unskilled 
labor being used in and around manufacturing and commer- 
cial industries at the present time, than for the several years 
past, but also the high tide of production, both in metal and 
fuel mining, is presenting unusual demands for ordinary 
labor. The promising outlook for agricultural crops of 
extraordinary volume bids fair to make further inroads on 
the available supply of labor. The systematic plan of road 
building contemplates this year the expenditure of $1,500,000 
in construction of highways by the Colorado State Highway 
Commission, and doubtless the work of the United States 
Reclamation Service in carrying out its several intermountain 
projects, notably, the Grand Valley, Uncompahgre and Straw- 
berry Valley irrigation schemes, will be prosecuted at the 
customary rate this season, thus discouraging any hopes 
which may be entertained for the acquisition of labor from 
these sources. 

So far as can be ascertained, no general construction or 
improvement work of unusual magnitude is contemplated in 
this vicinity for this season. It seems at this date that aside 
perhaps from a small amount of second main track construc- 
tion few improvements will be undertaken by the railways, 
and it appears questionable whether the customary amount 
of repairs and renewals can be made in the maintenance of 
way and structures without considerable difficulty in the 
acquisition of sufficient labor of satisfactory quality, if such 
work: is unnecessarily delayed. No plans for railway con- 
struction or improvements have thus far been announced, and 
it seems quite likely that only such work as is necessary for 
maintenance of railway property will be undertaken in the 
immediate future. 

On the whole, present conditions indicate the advisability 
of undertaking, as early in the season as is practicable, all 
necessary work, in order to guard against the possibility of 
an increase in wages and a serious shortage of labor later.— 
Arthur Ridgway, assistant chief engineer, Denver & Rio 
Grande. 


IN THE EAST 


From the best information I can secure, the railroads in 
general will not do a great amount of construction work dur- 
ing the coming season for two very good reasons: In the first 
place, materials are excessively high, and in the second place, 
labor is very scarce. It has already been necessary to raise 
the rate of wages generally in railroad maintenance and con- 
struction work, especially with the laboring class. It is my 
opinion that but few, if any, of the railroads will undertake 
any heavy construction work during the coming season. Large 
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extra laboring gangs will probably have to be made up 
primarily of a poorer class of labor, drawn from the large 
centers, as there is a general scarcity of men from the south- 
eastern European countries, who ordinarily make up the bulk 
of the labor gangs.—G. J. Ray, Chief Engineer, Delaware, 
Lackawanna & Western. 


IN THE SOUTHEAST 


Aside from routine improvement work, the Central of 
Georgia and the Southern are at present constructing a pas- 
senger terminal at Macon, which will cost approximately 
$2,000,000. This is the only large undertaking of this char- 
acter under way, or to my knowedge contemplated during this 
year. As this is largely a cotton producing country and as 
business and financial conditions are not yet normal, I be- 
lieve that none of the lines in this vicinity will attempt any 
improvements other than are necessary to carry on their busi- 
ness efficiently, and that the railroads will all be more or 
less conservative in contemplating disbursements of any 
character. 

With regard to labor, we have not felt any shortage either 
in skilled or unskilled labor. Unskilled labor, which in- 
cludes track hands, is composed largely of negroes, and is 
paid an average of $1 per day. Unskilled carpenter gangs 
receive an average of $1.25 per day per man. Skilled labor, 
including bridge carpenters, etc., receive from $1.50 to $1.75 
per day. The negroes are all natives and the white men are 
almost entirely native-born Americans. There are skilled 
and unskilled laborers among both white and black.—L. W. 
Baldwin, general manager, Central of Georgia. 


IN THE SOUTH 


No construction or improvement work of unusual magni- 
tude is contemplated on the lines under my jurisdiction, or, 
as far as I know, on other lines in the same territory, dur- 
ing the approaching working season. Of course, we always 
have small improvement jobs under way, but they are scat- 
tered over a wide territory. The labor is, for the most part, 
local, and the work on the various jobs is carried along 
without interfering with one another. The decision on such 
work as has been contemplated has in no way been influenced 
by the material or labor market. 

The unskilled labor on the lines south of the Ohio River 
is almost entirely negro, and as this class of labor is not 
exported from the southern territory to any great extent, we 
do not anticipate any particular difficulty in maintaining an 
adequate supply of this class of labor at current rates. — 

As previously stated, in view of the wide distribution of 
such building work as we have in contemplation, and its 
comparatively small magnitude, we expect to execute it with 
native white labor obtained locally at such rates as have been 
recently prevalent—L. A. Downs, general superintendent, 
Illinois Central. 


IN THE NORTHWEST 


We are doing a normal amount of maintenance work, but 
are doing only a very small amount of improvement work. 
With us this condition is not the result of the labor situation, 
but principally on account of the fact that a very extensive 
program of improvement work carried on for the past several 
years is now drawing to a close. 

For our track work we get a large number of local laborers 
in the early part of the season. For extra gangs we get all 
classes of southern European labor, principally Italians and 
Greeks. On the western lines we get a limited number of 
Japanese. Our carpenter crews are principally American 
citizens, a large number of them being of German, Swedish 
or Norwegian extraction. It does not seem to me that labor 
conditions will have any material effect in our territory on 
the higher paid classes of men.—A. M. Burt, chief engineer 
maintenance of way, Northern Pacific. 
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IN THE SOUTHWEST 


The railways centering in El Paso have no extensive or 
unusual maintenance or betterment programs for the coming 
year. As far-as there is deviation from normal conditions, 
the reverse is true, the disposition of the roads being to limit 
expenditures to the minimum that will maintain satisfactory 
maintenance and take care of indispensable or highly desir- 
able betterments. One of the factors contributing to this is, 
of course, the increased cost of railway supplies and ma- 
terials. In the matter of skilled and unskilled labor, there 
have not been, I believe, any advances in wages that ma- 
terially affect normal conditions. Our unskilled labor is 
almost exclusively Mexican, and the rate of pay has been 
fairly uniform for a number of years. Skilled labor is done 
by Americans or immigrants from Europe educated in skilled 
work. There has not recently been any general material 
change in rates of wages paid in this section to such labor.— 
J. L. Campbell, engineer maintenance of way, El Paso & 
Southwestern. 

ON THE Paciric Coast 


We are making no plans in this territory for anything 
other than the usual routine work of maintenance, replace- 
ment and repairs. This work may be done on a little more 
liberal scale than during the past year or two, but not greater 
than the normal average of a number of years. There are 
no present indications of a labor shortage, and we do not 
expect any that would have a material effect on wage 
schedules.—J. Q. Barlow, assistant chief engineer, Southern 
Pacific. 

In WESTERN CANADA 


The war has reduced to a minimum the amount of prospec- 
tive improvement and: construction work in western Canada. 
The labor situation, however, will probably be bad for any 
work which is done on account of the shortage of men, owing 
to the heavy enlistment from western Canada. Present 
wages for labor vary from $2 to $2.50 per day, and I do not 
anticipate any material increase in these rates. The unskilled 
labor is generally Galician, the skilled workmen are largely 
Scandinavians.—Engineer. 


ABSTRACT OF ENGINEERING ARTICLES 


The following articles of special interest to engineers and 
maintenance of way men to which readers of this section may 
wish to refer have appeared in the Railway Age Gazette 
since February 18, 1916. 


A Modern Terminal Layout for Passenger Equipment.—The Baltimore & 
Ohio Chicago Terminal has just completed an engine and coach terminal 
in Chicago which presents many features of interest. These facilities were 
described in an illustrated article in the issue of February 25, page 343. 


Investigation of the Baltimore & Ohio Derailment at Eighty-four, Pa.— 
The division of safety of the Interstate Commerce Commission issued a 
report discussing the broken rail which was the cause of this accident. 
An abstract of this report appeared in the issue of February 25, page 347. 


Some of the Absurdities of the Straight Line Method of Determining 
Depreciation.—The straight line method of determining depreciation appeals 
to many ou account of its apparent simplicity. The discrepancies in this 
method were discussed by Jenks B. Jenkins, in an article in the issue of 
February 25, page 357. 

Transverse Fissures.—The report on rails and equipment presented at 
the 27th convention of the National Association of Railway Commissioners 
was devoted largely to a discussion of the subject of transverse fissures in 
rails. An abstract of this report appeared in the issue of March 3, page 387. 


Construction of the Chesapeake & Ohio Northern.—One of the heaviest 
pieces of railway construction in progress at the present time is the 30-mile 
line between Edgington, Ky., and Waverly, Ohio. The traffic conditions 
bringing about this work, the character of the line and the methods of 
construction were described in an illustrated article in the issue of March 3, 
page 397, 


Track Elevation on the Chicago & Western Indiana.—This road is making 
a rearrangement of facilities in connection with the separation of grade 
crossings between freight and passenger traffic in connection with track 
elevation in Chicago. The traffic arrangements involved and the construc- 
tion methods and organization were described in an illustrated article in 
the issue of March 10, page 427. 

An Ore Dock for the Lehigh Valley in New York Harbor.—The Lehigh 
Valley is now building a deck at Constable Hook to be used for handling 
South American iron ore. This dock was described in an illustrated article 
in the issue of March 10, page 436. 





Concrete Post Factory of the Burlington 


A Description of the Plant and Equipment and Meth- 


ods of Manufacture. 


An Annual Output of 100,000 


By W. W. Eldridge 


Storekeeper, Chicago, Burlington & Quincy; Havelock, Neb. 


‘The manufacture of concrete fence posts has been followed 
extensively by the Chicago, Burlington & Quincy for some 
time. A National concrete post machine was purchased in 
1909 and was installed at Montgomery, IIl.; but the manu- 
facture of posts was not pressed to any great extent in the 
first year. In 1911 this machine was removed to Havelock, 
Neb. where it still in operation, the annual output averag- 
ing 100,000 posts. This plant is under the direct supervision 
of the general storekeeper, the division storekeeper at Have- 
lock having full charge. Sufficient ground space has been 
allotted and permanent buildings have been erected and 


equipped with such facilities as will permit of the greatest 











Posts and Forms Showing Punching for Insertion of Pins 
efficiency, under existing local conditions. The plant is oper- 
ated throughout on a piece work basis. 

An accompanying drawing shows a plan of the plant. The 
building is a frame structure 28 ft. 6 in. wide by 175 ft. long. 
It consists of two compartments, one being the machinery 
room and empty form storage, 95 ft. long, and the other, the 
seasoning room, being 80 ft. long. The seasoning room is 
equipped with suitable racks against which to lean the newly- 
poured posts until they have seasoned sufficiently to be re- 
moved from the forms. ‘The floor of the building is an 
earth-filled covered with cinders, except in the cement storage 
room, and a portion of the machinery room, where a concrete 
floor is provided. Around the inside of the building, heating 
coils, consisting of six 114-in. pipes, have been installed to 


facilitate work during the winter. ‘The machinery includes 
an upright boiler, a vertical engine, a hopper and feeder, a 
mixing and filling machine, a form straightener, a form 
cleaning bench, a reinforcement bench, and a pin rack. 

The hopper and feeder and the mixing and filling equip- 
ment are part of the fence post outfit. The form straightener, 
cleaning bench and pin rack were made locally for the Have- 
lock factory. The form straightener consists of a piece of 
round iron which is passed through the post form to enable 
dents to be taken out with a wooden maul. 

No doubt the most economical source of power for operat- 
ing a plant of this kind is a gasoline engine, but in this case 
the plant is located at such a distance from the shop power 
house that it has not been considered economical to pipe 
steam. So, to heat the building during the fall and winter 
it became necessary to install a steam plant in preference to 
a gasoline engine. The boiler furnishes all the steam for the 
operation of the machinery, in addition to that required for 
radiation. The foreman of the plant is the engineer as well. 

The plant is equipped with a narrow gage track, running 
from the mixer and filler through the building to the end of 
the storage yards, so the posts may be loaded for shipment 
direct from the storage piles. ‘Two thousand post molds have 
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Layout of the Plant 


been provided to afford sufficient time for seasoning the posts 
before they are removed from the molds. 

The working force of the plant consists of a foreman and 
engineer, one man to feed the hopper with sand and cement, 
one man operating the mixer and filling machine, one setting 
empty forms in the machine and taking out the filled forms, 
one removing them to the seasoning room, one cleaning forms, 
one making and placing reinforcement, two men setting pins, 
and three men taking posts out of forms and storing them. 

Experiments were made with reinforcements, of sheet iron, 
and of five and six wires. Laboratory tests of the finished 
product show that posts with the six-wire reinforcement are 
the strongest, hence this has been adopted as the standard. 
In 1909 and 1911 several thousand posts were made with the 
sheet iron reinforcement. ‘These posts were placed in fence, 
and inspection in 1914 showed that they were not a success, 
as the sheet iron reinforcement had become corroded and had 
caused the concrete to crack sufficiently to permit free access 
of moisture, which hastened the corrosion, and that eventually 
the pressure from the corroded reinforcement had caused the 
concrete to crumble and fall away. This weakened the posts 
and they soon broke off, necessitating replacement. 

Several ingredients were also experimented with to obtain 
the best mixture consistent with a reasonable cost. These in- 
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cluded screen gravel, stone dust and a mixture of clean, sharp, 
washed sand and gravel. The experiments gave a post of 
greater strength for the washed sand and gravel mixture than 
for any of the other ingredients. A 1:4 mixture is used. 

The standard post is of circular section, 7 ft. long, with 
a 31%-in. top and a 4%-in. butt, and has 13 pin holes to 
permit of the application of any one of several different styles 
of fence. These holes are made with a steel pin %4 in. in 
diameter on one end and 3 in. on the other, with a shoulder 
or offset between the two diameters. These pins are made in 














Posts Curing in Storage 


various lengths so that the shoulder offset in each hole will 
be the same distance from the outside surface of the post. 
The object of this shoulder is to hold the wire fastener, 
which is a common 10d wire nail, the head of the nail resting 
against the shoulder to prevent it pulling through the post, 
while the point is twisted around the wire. A suitable tool 
is provided for applying this style of fastener, which has 
been found satisfactory, and is preferred to any others which 
have thus far been brought to notice. 

In the operation of the plant each mold is cleaned and 
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Corner Post and Brace—Side View 


oiled each time it is filled to insure a smooth surface on the 
post and to keep the concrete from sticking to the molds. 
The empty molds first pass to the straightener, if they need 
repairs; from there they pass to the cleaning and oiling 
bench, then to the bench, where the reinforcement is inserted, 
and then to the one where the pins are placed. They are then 
ready to be passed to the filling machine. 

An 800-ton bin is provided at the machinery end of the 
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building for storing the washed sand and gravel mixture. 
This bin is filled by a gantry crane and clamshell bucket at 
a cost of $.03 per cu. yd. In one corner of the building next 
to the mixer is a bin, having a capacity of approximately 50 
tons, for storing sand. This is also filled by the gantry crane 
and clamshell bucket. This bin has a hopper bottom so 
that the sand can be shoveled directly into the hopper and 
feeder located close by. The man in charge of the hopper 
feeds the sand and cement into separate hoppers, and the 
mixture is regulated by means of a winding shaft or worm 
gear to the proper portions of each ingredient. From the 
hopper the dry mixture is conveyed into the mixer and filling 
machine by a chain bucket conveyor. The man in charge of 
the mixer is responsible for the proper mixture, which he 
feeds into the molds, and which are violently agitated while 
being filled to insure density. 

After being filled the molds are placed in a vertical posi- 
tion on a narrow-gage car equipped with a rack and taken to 








The Mixer and Filling Machine 


the seasoning room. As soon as the concrete has set suffi- 
ciently to permit the pins to be withdrawn without distorting 
the holes, this is done. The posts are then allowed to remain 
in the molds from 30 to 60 hrs., depending on weather condi- 
tions, and are then removed from the molds and taken to the 
storage piles on the cars to finish seasoning. While passing 
through the seasoning stage in the storage yard the posts are 
sprinkled once or twice daily for a week during hot weather, 
to prevent checking and to assist in the final seasoning. This 
is considered important. In piling the posts strips of wood 
are laid between the tiers to allow free circulation of air so 
that the seasoning will be uniform. The longer the posts are 
allowed to season the better, and in no case should they be 
handled in less than 60 days. 

The plant has a capacity of 10,400 posts per month of 26 
10-hour working days. It is not advisable to operate the 
machine at too great a speed, for in so doing the ingredients 
will not be properly mixed, neither will the proper density of 
the mixture in the molds be possible. An output of 40 posts 
per hour will insure good results. 

In connection with the manufacture of the standard fence 
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post, a combination corner, gate post and brace is also being 
made, as shown in an accompanying photograph. Two 1-in. 
pipe ferrules are inserted in the post for the application of 
the gate hinges. These corner and gate posts are well adapted 
for the purpose, although rather bulky and expensive. Fur- 
ther experiments on corner and gate posts are expected to be 
productive of good results. 

In setting posts considerable difficulty has been experienced 
in getting them to hold in soft and swampy ground, creating 
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This consists of an A-tent 8 
ft. 6 in. long, 11 ft. wide, and 6 ft. 7 in. high, provided 
with two canvas bunks. The whole outfit can be folded up 
into a parcel less than 12 in. square by 4 ft. 8 in. long, and 
weighs 136 lb. 

The essential features of this outfit are the folding steel 


tent outfit will be of interest. 


frames for both the tent and the’bunks. As seen in the ac- 
companying photograph, the tent frame consists of an angle- 
iron A-frame at each end, connected by an angle-iron ridge 











Test oF ConcreETE Posts WITH SMEET IRON AND WIRE REINFORCEMENT 


honed sit, EEE Ee 1 2 
Description 


Se ne ne 8—31—12 
Pn cn sch cons eesoeewne 12—11—12 
AG™ cocccessssccssecsesceveses 102 days 
Weight reinforcement ......... 2 lb. 14% oz. 
NG SR eee 81% 83% 7 
Diameter at bottom............. 4% in 4% in. 4% in. 
ee ee eer 3 5/16 in. 3 11/32 in. 3% in. 


Reinforced with six wires .162 in. in diameter. 


Reinforced with No. 26 cor: 
_ tugated sheet iron, 
Thickness, .022 in. to .023 in. 


5 6 
Reinforced with No. 24 cor- 
rugated sheet iron. 
Thickness, .022 in. to .024 in. 


—31i—1 8—31—12 
12—11—12 12—11—12 
102 days 102 days 
4 lb. 4 oz. 4 Ib. 5 oz. 3 Ib. 13%4 oz. 4 lb. 5% oz. 
83% 86 81% 84 81% 
4% in. 45% in. 4¥ in. 47% in. 4% in. 
3 5/16 in. 3 5/16 in. 3 5/16 in. 3 5/16 in. 356 in. 











a demand for a concrete post anchor, which is being made. 
This anchor is 6-in. thick by 10-in. by 12-in., and has a 
hole in it of the same taper as the post. The size of the hole 
is such that when the anchor is slipped over the top of the 
post it comes to rest at a point just below the ground line. 
This anchor has proven very effective. 

The materials necessary to make 100 posts are 19.8 sacks 
of cement, 2.3 cu. yd. of washed sand, and 100 sets of six- 
wire reinforcement. ‘The accompanying record of a labora- 
tory test on posts with different reinforcements is interesting. 
It is commonly estimated that the average life of a cedar fence 
post is 15 years, and while no concrete posts have been in 
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Failed at (Ib.) 800 890 790 600 550 390 500 
use long enough to give definite figures, a conservative esti- 
mate of the life of a concrete post is 40 years. That being the 
case, it will be seen that the concrete post is economical even 
at a greater first cost of from 15 per cent to 18 per cent. 
Posts at Havelock are costing $0.21 each in the storage pile. 

A plant similar to the one described above can be erected 
and equipped for approximately $6,500, exclusive of the land 
and a crane. A crane is not necessary for the operation of a 
post factory, but as one was installed in the yard for handling 
concrete piles and slabs, it is utilized for unloading sand for 
making fence posts. 


A PORTABLE CAMP OUTFIT 


The use of bunk cars by floating gangs is subject to a num- 
ber of disadvantages. It involves the operation in trains of 
equipment generally in a very poor state of repair, the fre- 
quent cutting of the main track to spur out the cars and the 
movement of the gangs each day for a considerable distance 
to and from their work, as governed by convenient locations 
for the cars. Dissatisfaction with bunk cars has led some 


roads to provide large tents for the accommodation of track 
For the same reason the recently introduced Gosso 


gangs. 








pole, with round-rod knee-braces at the connections of the 
ridge pole to the A-frames and wires connecting the sides. 
and ends at the bottom. The bunks also have angle-iron 
frames and are suspended from the legs of the A-frames by 
suspender rods and coil springs. 

The legs of the A-frame, the ridge pole and the sides of 


The Tent With and Without the Canvas 


the bunk are jointed, a splice being formed in each one by a 
rivet and a bolt. With the bolt removed, the rivet acts as a 
hinge, and it is thus possible to fold all pieces so that there 
is nothing longer than 4 ft. 8 in. Another convenient detail 
of the outfit is found in the provision for folding back the 
bunks against the sides of the tent when not in use. This 
camp outfit is made by the Gosso Company, Chicago. 








New Susquehanna River Bridge at Harrisburg 


The Cumberland Valley Railroad Is Building a Struc- 


ture Involving 45 Arches to Replace Old Iron Spans 


The Cumberland Valley has recently completed one lon- 
gitudinal half of a double track arch bridge over the Susque- 
hanna river at Harrisburg, Pa., which has a total length of 
3,995 ft. and comprises 45 arch spans. It replaces a single 
track bridge on the same site which was kept in service until 
the first half of the new structure could carry traffic. Con- 
siderable publicity was accorded the letting of the contract 
for the new bridge in March, 1915, because of the large 
number of contractors (38) who submitted bids and also 
because of the low unit prices at which the work was let. 

The old bridge erected in 1887 consisted of 21 single-track 
deck truss spans of various lengths, averaging about 175 ft. 
and 3 deck girder spans of 86 ft. in addition to one through 
girder span of 80 ft. All of the bridge was of wrought iron 
except two of the girder spans which were comparatively new 
and which had replaced one of the old truss spans to permit 
the passage of the Pennsylvania Railroad low-grade freight 
line underneath the structure. The traffic over this bridge 
consists of the trains of the Baltimore division of the Penn- 
sylvania and those of the Cumberland Valley and amounts to 


The 
spandrel walls are of the mass type, although a nominal 
amount of reinforcement is used to tie them to the arch ring. 
The piers have semi-circular ends which are given a pro- 
nounced batter below the high water line on the up-stream 


face of the intrados tangent with the face of the pier. 


ends. The spandrel walls are surmounted by copings 2 ft. 
6 in. deep which contain six-hole vitrified clay conduits carry- 
ing signal and telephone wires. A manhole is provided at 
every fourth pier to allow access to the conduit. 

On account of the construction program adopted, whereby 
one half of the structure is built at a time, it was necessary 
to provide an additional spandrel wall along the center line 
of the bridge to retain the filling for the half first completed. 
This was made of reinforced concrete two feet thick. 


PRELIMINARY WorK WAS DONE BY THE RAILROAD 


The Cumberland Valley put in, by company forces in 1914, 
the foundation and that portion of the piers below an eleva- 
tion one foot above the low water level in the river. The 
object in doing this was to insure the completion of this por- 
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The Old Structure and the Partially Completed New Structure 


an average of about 100 train and engine movements each 
24 hrs. This heavy and increasing traffic made a double- 
track bridge necessary from an operating standpoint, while 
the old structure was getting too light for the modern 
loading. 

The new bridge is a double track arch bridge of the filled 
spandrel type with one arch between each two piers support- 
ing the old deck girder spans and two arch spans between 
each two piers supporting the old truss spans. Thus 45 
arches were required, 22 of 74 ft. 6 in. span and 23 of 77-ft. 
span. A through girder span is retained over the Pennsyl- 
vania tracks as in the old structure. The existing stone piers 
were incased in concrete and new piers were built between 
the old ones. The new piers are 9 ft. wide while the others 
vary from 11 ft. 6 in. to 15 ft. wide. 

The arches are of the segmental type although a curve of 
short radius is used at each springing line to bring the sur- 


tion of the work, before a dam was constructed across the 
river by the city of Harrisburg, which would raise the water 
level about three feet. As the foundation work was also of 
an uncertain character it introduced an element of chance 
which it was considered desirable to avoid in the contract. 
This work required 7,500 cu. yd. of concrete and about 5,000 
cu. yd. of wet and dry excavation. Sixteen coffer dams were 
placed in the river for the construction of the new piers, but 
the old stone piers were surrounded by so much riprap and 
debris that it was impossible to build coffer dams around 
them. Consequently it was necessary to carry on the excava- 
tion by making dams of bags of sand with earth dumped on 
the outside and to keep pumps going continuously. 


THE OLp BriIpGE WAS SHIFTED TO ONE SIDE 


As it was necessary to maintain traffic during the construc- 
tion of the new bridge, advantage was taken of the fact that 
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the old piers were unusually long, for the purpose of shifting 
the superstructure up stream a distance of 8 ft. 6 in., thus 
giving plenty of room for the construction of the down stream 
half of the new bridge. This work was done by the Penn- 
sylvania Steel Company, Steelton, Pa., on a force account 
basis. 

Heavy timber jacking frames were used to raise the trusses 

















Half Section Half Section 
at Pier at Crown 


Details of a Typical Arch 


to permit the placing of 70-lb. rails and 7g-in. steel rollers 
underneath the end shoes. A timber frame was built around 
the top of each pier to afford anchorage for a 12-in. by 12-in. 
jacking timber at the down stream end of the pier. With this 
jacking timber serving as a heel, a 35-ton jack was placed in 


Forms for One of the Intermediate Piers During High 
Water 


a horizontal position with a 10-in. by 10-in. post to transmit 
the thrust from the jack to the end of the truss. 

About the middle of the bridge there is an island in the 
river which was spanned by one of the old truss spans and 
two of the deck girder spans previously mentioned. It was 
decided to shift the portion of the bridge east of these deck 
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each half of the bridge. 
was $11,000. 


The cost of this part of the work 


THE CONTRACTOR’S PLANT 


The contractor for the concrete work obtained permission 
from the city of Harrisburg to use the lower end of the island 
mentioned above for his construction plant. A two-track 
trestle was built just north of the bridge, with connection to 
the operated track, and under it were placed two Haines 
gravity mixers with bins for 250 cu. yd. of concrete. Cement 
was stored in a small house on a level with the top of the 
mixer. The elevation of the tracks on this trestle was suffi- 
cient to permit the dumping of sand and stone into the bin, 
from which the material flowed by gravity into the mixers. 
The concrete from the mixers dropped directly into 1-cu. yd. 


Drilling Holes for the Hook Bolts Used to Support the Form 
Work, Uprights for Steel Forms Shown Below 


buckets, two of which were carried on a three-foot gage car 
pushed by a gasoline mine locomotive. A pneumatic mixing 
plant was also installed and was used for distances not great- 
er than 800 ft. 

In addition to the trestle mentioned above another trestle 
was built from the island to the shore just south of the 
arch bridge on a low level. This trestle was built first to the 
west shore and was then taken up and rebuilt from the island 
to the east shore. It consisted of frame bents spaced about 
16 ft. center to center and spanned by 15-in. I-beams carry- 
ing 6-in. by 8-in. ties. The I-beams were not punched or 
cut in any way and were kept carefully painted so that the 
contractor was able to dispose of them without any deprecia- 
tion at the completion of the job. Four rails were laid on the 
trestle to provide two tracks of 3-ft. gage and one standard- 
gage track. The narrow gage tracks were used for transport- 
ing the concrete cars and the standard gage track was pro- 
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General Plan and Elevation 


girders first, making the temporary swing of § ft. 6 in. in the 
alinement across these girders. Later the west half was moved, 
straightening out the temporary kink in the alinement. The 
moving was done without interruption to traffic. Three men 
were placed at each jack and on signal the jacks were worked 
until the bridge had moved 12 in., when it was necessary to 
shift the blocking. This was repeated until the complete 
shift had been made, which occupied about eight hours for 


vided for the movement of two 25-ton locomotive cranes. 
These cranes were used for various purposes including the 
handling of the concrete in buckets from the cars to the forms 
and to handle forms, etc. 


SPECIAL DETAILS OF FORMS AND CENTERING 


The concrete encasing the old piers was reinforced with a 
net-work of steel rods attached to the masonry by 34-in. fox 











March 17, 1916 


bolts, spaced 16 in. center to center, and placed in holes 
drilled in the old masonry. These bolts were used also to 
held the forms in place. Most of the pier forms were of 
wood although two sets of steel forms were used. ‘The 
rounded ends of the piers added considerably to the difficulty 
of this form work. 

The centers for the arches were built by the Blaw Steel 











Building the “Umbrellas” for the Piers 


Construction Company, Pittsburgh, and were designed so 
that they could be used for either the 74-ft. 6 in. or the 77-it. 
spans by adjusting the tie rods and by using wooden wedges 
between the lagging and the top flanges of the centers. The 
lagging was made of two thicknesses of 2-in. planks covered 
with No. 24 gage black iron sheets. Five ribs were used to 
make up the complete center for one half of the arch ring or 
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Steel Brackets for Supporting the Arch Forms in Position in 
the Notches in the Piers 


a width of 16 ft. When once lagged these centers were not 
knocked down but were handled as a unit. The centers were 
not supported from false work in the river but were made 
to span from pier to pier, being supported on heavy steel 
brackets placed in notches provided for them in the concrete 
piers, to which they were securely bolted. 

These centers were moved from one span to .another on 
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trucks running on the low level trestle along side. They were 
shifted transversely from a position under the span to the 
truck and vice versa on pipe rollers, a line from the hoisting 
engine of one of the cranes furnishing the necessary power. 
This method will permit the use of each center eight times 
during the construction of the bridge and save considerable 
time. It has been possible to shift a complete center from one 
location to another in six hours. 


CONSTRUCTION PROGRAM AND PROGRESS 


The method of construction was to build the piers complete 
to the springing line, followed by the umbrella-shaped portion 
directly above for the south half only. When the umbrella 
forms were removed the center was placed and the half arch 
ring was concreted. It was required that the arch ring con- 
taining 260 cu. yd., be poured in one continuous operation, 
filling first one end of the ring and then the other. No con- 
crete was allowed to stand more than 30 min. before fresh 
concrete was placed on it. Pouring an arch ring usually took 
from 10 to 12 hrs. The arch spandral walls were poured 
next up to the bottom of the coping but omitting the pilasters 
at the piers. The coping was then placed, followed by the 
pilasters and finally by the copings of the latter. The upper 
surfaces of the arches were waterproofed with 120 lb. of coal 
tar pitch to 100 sq. it. of surface. The spandrels were filled 
with rough stone to within 24 in. of the top of the rail and 
covered with ballast. This work was done by the railroad 
forces. The track consists of 125-lb. rails and 100-lb. guard 
rails laid on No. 1 oak ties, 20 to the 33 ft. rail. 

The contract for the bridge was let in March, 1915, to the 
Robert Grace Contracting Company, Pittsburgh, who started 
work in April and completed the south half containing 36,000 
cu. yd. of concrete, on November 30. ‘Traffic was turned 
over the new structure on February 4, 1916. The contractor 
will take down the old steel bridge and is expected to com- 
plete the structure for second track by October of this year. 

The work for the railroad is under the direction of Thomas 
B. Kennedy, engineer, and Crosby Tappan, engineer of con- 
struction, to whom we are indebted for the information given 
above. The contractor is represented by B. R. Hundley, man- 
ager, eastern district, ard J. J]. Emes, superintendent. 


AN INEFFICIENT ELEMENT IN MODERN TRACK 
DESIGN 


By John B. Seymour 


While the history of railroad track is an account of con- 
tinuous betterment and development, it discloses one member 
which does not appear to have been improved proportion- 
ately. Although the method of joining the rail ends has re- 
ceived the greatest attention since track was first laid, it has 
not improved in proportion with betterments in drainage, 
ballast, tie support and rail section. The weakest part of 
track is where it has always been, in the joint, and rails are 
still removed from main line service because of wear at the 
ends, while their remaining portions might be used efficiently 
for several additional years. 

The field has practically been covered by variations in the 
design of splice bars, whose efficiency has been carefully com- 
puted in static strength as compared with the body of the rail, 
and track bolts have been developed of such high elastic limit 
that they cannot be overloaded by wrenching. Little atten- 
tion, however, seems to have been devoted to methods of main- 
taining permanently the correct strength of union which 
should exist between the splices and the rail by permanent 
and uniform tension on the bolts. If a track joint is to be 
regarded as a bond consisting of several units, each of which 
must have sufficient strength to resist the entire blow of the 
rolling load, the trend of development has been in the right 
direction, but from another view point the function of a joint 
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may, to a considerable extent, be compared with the function 
of the ferrules on a carefully designed fishing rod, i.e. a 
method of bonding by which the combined strength of all 
members will carry the resiliency from one portion to another, 
with the approximation of a continuous piece of material, 
while still allowing the necessary longitudinal movement of 
the connected parts. 

Considering the matter in this light, it appears that the 
essence of track joint construction is not so much in the 
strength of the individual members as in the strength by 
which they are held one to another, such strength of the entire 
bond being requisite as will transmit the resilient and vibra- 
tory movements unbroken from rail to rail without retarding 
the individual longitudinal movements incidental to expan- 
sion and contraction. In working to this end it is obvious 
that too rigid a joint is almost as inexpedient as one which 
will not carry the weight of the load, and it follows logically 
that the splice bars should be of a certain design and strength, 
the bolts of a certain strength, and that a certain strain should 
be carried on the bolts at all times, although this strain should 
not be beyond the point which will impede expansion and 
contraction. 

Particular stress is today laid on the necessity of bolts 
which will not stretch under traffic or excessive wrenching, 
somewhat to the exclusion of the fact that the tighter all parts 
are held in uniform contact the less is the liability of stretch 
under traffic and also that looseness in a joint originally de- 
velops from frictional wear rather than from the bolts stretch- 
ing. Another important feature which seems to have been 
overlooked is that if the bolter is to bring his splices to their 
proper place in the fishing spaces of rail from time to time, he 
should have equal frictional resistance to overcome at the top 
and bottom of the splice. 

The slotted bottom flange of the ordinary splice was first 
designed to enable the joint to act as a bond, an anti-creeper 
and a tie spacer, but today many practical men believe that, 
on properly ballasted and maintained track, it is inadvisable 
to depend on the joint as an anti-creeper and tie spacer, but 
that it should be allowed to perform its primary function as 
a bond between rail ends unhampered. In this case there is 
no reason for continuing the excess frictional bearing at the 
base of the splice, which may be designed of equal bearing 
with the top by a variation in the base angle. Where this 
practice has been followed the top of the bar has been rein- 
forced to a sufficient thickness to render the neutral axis of 
the splice in practically the same plane as that of the rail, 
both the increased metal and the raising of the neutral axis 
lessening the tendency of the splice to fracture from the top 
between rail ends. In many cases this reinforcing has been 
carried to such an extreme as to intrude on the bolting space, 
thereby increasing the efficiency of one essential part of the 
joint at the expense of another, equally essential. 

If the bolts can be protected and maintained so that a cor- 
rect strength of union continually exists between all parts of 
the joint, there seems little reason for excessive splice rein- 
forcement, and when such strength of union has been guar- 
anteed safely there may be a return toward the old fish plate 
with no bottom flange, reversible in application, correctly 
designed as to neutral axis, and strengthened where neces- 
sary against buckling by a horizontal arch formation and 
the use of better material. 

This splice may be held in position by bolts of such 
strength that they will not stretch under any conditions of 
bolting and traffic, but the fact still remains that any design 
of bar, after being firmly bolted to the rail even to such a 
degree as will impede expansion, will not be tight after a few 
days of service on new steel, owing to the frictional loss from 
the wearing of the splices to place, a similar loss under the 
bolt heads, but more particularly under the bearing faces of 
the nuts. 

Experiments have determined that 0.01-in. looseness on 
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all bolts of a joint is sufficient to allow a vertical movement 
of rail ends, or a churning of the rail in the joint. It is im- 
possible to prevent frictional loss and any method of com- 
pensating for it should be especially designed to protect the 
members of the joint structure most liable to such loss, i. e., 
the nuts. Therefore, to attain the desired permanent strength 
of bond, spring members must be placed between the nuts 
and the splice bar of sufficient strength to compensate for 
such wear as occurs between the visits of the trackmen. 

While the nuts used today are in some instances thicker, 
they are made of little or no harder material than 20 years 
ago. ‘They cannot be made of much harder material for a 
wrench turn fit, as the method of obtaining such a fit is by 
the variation of the bearing of the male and female threads 
to such an extent as to greatly amplify the frictional resist- 
ance when the nut is turned home. When the nut is of softer 
material it is in a measure re-tapped at each tightening, but 
if the bolt and nut were of the same hardness there would be 
a constant danger, especially with heat-treated material, of 
stripping the threads. It is, moreover, practically impossible 
to tap the nuts on their exact axes or to prevent the formation 
of projections on their bearing faces. 

As stated above, a general wear under the head of the bolt, 
between the splice bars and the rail and under the face of 
the nut, totaling 0.01-in., allows looseness in the joint, and, 
considering the great degree of difference between the hard- 
ness of the nut and the hardness of the nut lock or splice bar, 
it can readily be seen that this amount of looseness may de- 
velop on the bearing faces of the nuts alone in a very brief 
interval. 

The use of no nut lock entails the necessity of a more re- 
current and efficient tightening of nuts, since with the present 
nut and the rethreading process which must take place every 
time it is retightened, frictional resistance between the nut 
and the bolt is reduced shortly from a wrench turn to a finger 
turn, and when this has taken place maintenance of a truly 
tight joint with no nut lock is an absolute impossibility. 

Nut locks were originally developed to prevent nut move- 
ment, and repeated tests have determined that while nut 
movement in track work may be of secondary consideration, 
if it does occur, ordinary nut locks are a sufficient preventive. 
The essential efficiency of the device, however, must be con- 
sidered in terms of bearing and resilient pressure. The 
former should provide a permanent seat for the nut without 
injury to either the thread or the bearing face, while the latter 
should be exerted on lines parallel to the bolt’s axis and 
should be of such power as to expand on the slightest move- 
ment of the parts of the joint, thus compensating for the 
small but constantly increasing losses caused by wear between 
bearing members. 

The preceding analysis endeavors to outline a form of joint 
which closely approximates the principle of the ferrule, the 
holding members being of such a design and strength that 
initial looseness may be regarded as due to frictional loss 
only and a protecting spring member which will amply com- 
pensate for such loss, as well as shield the part most sus- 
ceptible to wear, the soft nut of a track bolt. 





PULVERIZED PEAT FOR SWEDISH LOCOMOTIVES.—Experi- 
ments in the use of peat powder or pulverized peat on locomo- 
tives of the Swedish state railways have demonstrated that 
locomotives using this fuel can haul as heavy trains and make 
as good speed as locomotives using anthracite coal. The rail- 
way directors have decided to undertake the development of 
this kind of fuel. Two methods will be followed. ‘Two ex- 
perts have been requested to give complete estimates of the 
cost of preparing a certain bog and the running expenses 
with the respective methods. The bog selected is said to be 


that at Hasthagen, about 114 miles from the station at Vis- 
landa, with an area of about 500 acres. 








American Concrete Institute Convention 


A Number of Papers Presented at the Recent Meet- 
ing Are of Interest to Railway Structural Engineers 


The twelfth annual convention of the American Concrete 
Institute was held in Chicago, February 14 to 17 inclusive. 
The convention was well attended and many papers of inter- 
est were presented, although the program was too crowded to 
permit the full discussion which some of the papers merited. 
As in the past, the program of the convention was devoted 
largely to matters of direct interest to highway, building and 
municipal engineers, only one paper by C. W. Simpson, resi- 
dent engineer, Delaware, Lackawanna & Western, on the or- 
ganization and conduct of the construction work on the 
Tunkhannock and Martin’s Creek viaducts, being devoted to 
a strictly railroad subject. However, a number of other 
papers of interest to railway men were presented, three of 
which are abstracted hereafter. 

A paper by W. K. Hatt, professor of civil engineering, Pur- 
due University, entitled, “Genesis of Reinforced Concrete 
Construction,” recounted the work of the pioneers in this field, 
in France, Germany and America, and was probably the most 
interesting paper presented at the convention from the stand- 
point of the student of reinforced concrete design. A paper 
entitled “The Chemistry of Portland Cement,” by George A. 
Rankin, Geophysical laboratory, Carnegie Institution, Wash- 
ington, D. C., gave a lucid treatment of a highly technical 
subject. 

Sands and gravels received considerable attention. Besides 
the paper on gravel specifications abstracted below, four 
papers and committee reports were devoted to this subject. 
Duff A. Abrams, professor in charge of laboratory, Lewis 
Institute, Chicago, gave a synopsis of a paper in preparation, 
concerning the tests of 885 sands made at the Special Mate- 
rials research laboratory, which are the basis of his ““Modulus 
of Fineness” proposed as an index of the strength of a mortar 
to be made with a given sand. Cloyd M. Chapman, engineer 
of tests, Westinghouse, Church, Kerr & Company, New York, 
described the use of the universal sand tester, a device by 
which samples of sand may be graded at the pit in ten min- 
utes. Nathan C. Johnson gave a discussion, with the help of 
moving pictures and lantern slides, on the influence of the 
length of time allowed for mixing on the quality of the con- 
crete. 


THE PROPER USE OF CONCRETE GRAVITY CHUTES 
By W. H. Insley and C. C. Brown. 


The concrete gravity plant has had a very rapid develop- 
ment because of its economy in the time and labor cost of dis- 
tributing concrete and its practically universal adaptability. 
Like any new process which comes rapidly into general use 
because of its advantages, its use has outrun the rules of prac- 
tice which a more conservative introduction would have estab- 
lished for it. 
rules with little guidance except his own experience and with 
as variable a product as this procedure might suggest. It is 
well, therefore, that some thought be given to the statement of 
some of the fundamental conditions which must obtain to 
insure a good concrete, which is of absolute importance, as 
well as to realize the largest ultimate factor of economy in 
operation. ‘These two ends are obtained by the same means, 
the one depending on the other, for the best concrete is the 
most economical to handle. 

The typical plant consists of a tower with a hoist bucket 
to take the batch of concrete from the mixer, a receiving hop- 
per with a controllable gate near the top of the tower into 
which the batch is dumped from the hoist bucket and a series 
of chutes or troughs which carry the concrete to the forms. 


Consequently every user has made his own 


The tower is frequently as high as 200 ft. and the line of 
chutes may carry the concrete as far as 500 ft. from the tower 
and by using a relay tower the concrete may be placed in the 
forms 1,000 ft. from the mixer. 

The matter of first importance to the successful operation 
of the gravity plant as well as of any method of distribution is 
the condition of the concrete as it is discharged from the 
mixer. Concrete is in proper condition for the gravity plant 
when it has been subjected to the action of a well-designed 
mixer long enough to incorporate all of the aggregates thor- 
oughly, the batch being assembled with the proper amount of 
water to hold the aggregates in suspension, the resultant mix- 
ture being a viscous, homogeneous mass. The concrete should 
not be so dry that it will not level off on top as it stands in 
the bucket, nor should it be wet enough to show water on top 
of the bucket if left standing for an appreciable length of 
time, nor to allow a stone to sink much over its own thickness 
when placed on top of the mass. Too dry concrete limits un- 
necessarily the range of distribution from a tower of a given 
height by requiring a steeper chute to carry it. A wet con- 
crete which allows the heavier aggregates to settle to the bot- 
tom will separate in travel and is to be avoided as one of the 
unpardonable sins. By all means let the concrete be too dry 
rather than too wet, but there is the right consistency which 
avoids both extremes. But these problems are problems of 
mixing, however vitally they may affect the economy of the 
distributing plant. 

If the concrete reaches the chutes as a homogeneous mass 
the slope of the chutes is not of vital importance. That slope 
is generally the best which will allow the concrete to flow 
with the least velocity which will insure its passage, although 
a vertical drop in a closed pipe is a feature of many installa- 
tions on important work. Such vertical lines, however, should 
have baffles every few feet to arrest the drop and the concrete 
should be distributed at the bottom by means of a horizontal 
chute whenever possible. The required minimum slope to 
carry the concrete properly will vary with the character of the 
aggregates, the average slope for small round gravel being 1 
of rise to 3 of run or an angle of about 18 deg. with the 
horizontal, the slope for 1-in. stone about 1 to 234 or 20 deg., 
for 114-in. stone 1 to 214 or 22 deg., and for 2-in. stone, 1 
to 214 or 24 deg. with the horizontal. It is better practice 
on a long line to hang the chutes with a gradually and very 
slightly increasing grade as they travel toward the lower end, 
such a grading being less likely to cause an overflow in the 
chutes than the reverse. The final distributing section which 
places the concrete in the forms should retard the concrete to 
as slow a movement as will carry it at all. 

In the travel through the chutes the conerete should flow in 
a constant, uniform stream so far as possible. The man on 
the tower at the hopper gate is a very important member of the 
operating crew. An intermittent rush of concrete is apt to con- 
gest the chutes, causing overflows, shut downs, the retaining 
of concrete in the tower hopper for an undesirable length of 
time and damaged work. The concrete should be delivered 
by the chute as closely as possible at the point where it is to 
remain. The final chute section should be easily portable 
with the mouth close to the forms and the concrete traveling 
as slowly as it can be made to run. 


FORMS FOR CONCRETE WORK 
By R. A. Sherwin. 
Resident Engineer, Aberthaw Construction Company, New Haven, Conn. 
Economical forms must be designed as light and with as 
few sticks as possible to give the necessary strength and stiff- 
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ness. On the one hand human lives and the cost of failure, 
both in money and reputation, are dependent upon the design, 
and on the other hand form work is a temporary structure 
fully loaded for a short time only and a low factor of safety 
is therefore allowable. 

The main question, then, is one of strength with enough 
stiffness to prevent any appreciable sags in the finished con- 
crete. Any slight deflection that might occur in the timbers 
themselves is taken care of in the camber always given hori- 
zontal members in erection. The strength of the floor tim- 
bers should be designed for the full live and dead load, but 
any serious deflection will be caused only by the dead weight 
of the wet concrete. The full live and dead -load can act to- 
gether for a very short space of time only. 

The principal cause of settlement of form work is crushing 
of the soft spruce or pine lumber perpendicular to the grain 
in the girt over the post, and also in the adjustment of the 
wedges under the posts as the full load is applied. An aver- 
age safe value to use in forna design for this crushing stress, 
as determined by numerous tests, is 400 Ib. per sq. in. for 
spruce. Considering this stress, a 4-in. by 4-in. spruce post 
under a 4-in. wide girt is good for 6,400 lb. 

The trouble due to wedges can be almost entirely eliminated 
by using large hardwood wedges. If the posts are cut square 
at the ends to give an even bearing and heavy wedges are 
used to bring the posts to grade, no settlement will occur. 
Posts are usually placed on a plank sill. When these sills are 
laid on the ground great, care is needed in order to avoid 
settlement because of deflection in the plank when a hollow 
place comes under the post. ‘This often occurs when sills are 
placed on frozen ground, and salamanders thaw out portions 
of the surface and cause soft places under the sills. When 
light sills are placed on a rough concrete floor deflection is 
liable to occur unless care is taken to give the sills an even 
bearing. For these reasons I believe that limiting the floor 
timbers to very small deflections and at the same time using 
high loads on the posts is not consistent, and surely not eco- 
nomical. 

The first thing to be done in preparing a form design for a 
concrete structure is to make a careful analysis of the plans 
submitted by the engineer. This should be done as soon as 
the preliminary plans are available, for many details which 
seriously affect the progress and cost of the forms may be 
brought to the engineer’s attention and changes made for 
the benefit of the owner. These points are often overlooked by 
the engineer, who does not always look at the structure from 
the construction point of view. 

An important point is that of construction joints. These 
should be planned and the reinforcement detailed so that the 
forms can be erected in the simplest possible manner. These 
joints should, of course, come at a natural stop for a day’s 
work and be located so that they will least affect the appear- 
ance of the finished structure. The position and detail of 
any expansion joints should be determined early, as they 
will affect the form design and probably require special study. 

Another point to be settled is the part of the job where con- 
struction will begin. This matter is usually governed by field 
conditions and has to be decided by the superintendent in 
charge after his study at the site. The size, kind and loca- 
tion of the concrete plant has some effect upon the form 
design and should be discussed. The capacity of the plant 
will determine a day’s concrete work and will affect the loca- 
tion of construction joints. The speed of the work is also 
sometimes dependent upon the concrete plant. 

In calculating the sizes of form members, we do not use a 
standard set of loadings, formulas, etc., for all cases, but treat 
each one separately, according to conditions. 
use the following values: 


Dead weight of concrete.........sssceecececceboccecs 
Construction live load on floor forms............e20-. 
Pressure of concrete on columns and walls per foot 

PE MEME sons ccr da peceah eet nbeasbs sees ssenoveens 


150 lb. per cu. ft. 
75 lb. per sq. ft. 


140 Ib. per sq. ft. 
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Coefficient of elasticity for spruce or equal............ 1,200,000 

Extreme fiber stress in spruce or equal— 
PPS Act skits nahcb aes vas sors baie cokes 1,200 lb. per sq. in, 
Sr EE MNOS oa on sous cab 6656 so SUiWS oo 40 901 1,800 lb. per sq. in, 


200 lb. per sq. in, 


Horizontal shear for spruce or equal.............-0005 
400 lb. per sq. in. 


Crushing perpendicular to grain in spruce or equal.... 


The proper value for the equivalent hydraulic pressure of 
concrete to use in form design has been variously estimated all 
the way from 75 lb. per sq. ft. per foot of depth to twice that 
amount. The value of 140 lb., noted above, will give safe 
results and is based on actual experiments under job condi- 
tions. One of these experiments was made on two columns 
which were filled in a short space of time and the several 
mercury gages gave consistent readings of about 140 lb. per 
sq. ft., water equivalent. 

With a slightly different arrangement of apparatus, we 
have recently made three tests of concrete pressure on wall 
forms. ‘Two of these were in a 20-in. wall, cast at the same 
time as the floor slab. The third was in a 6-in. partition 
wall, cast after the slab had been stripped. The results of the 
first two tests seemed to indicate that the maximum pressure 
came when the head was about 3 ft. and diminished or re- 
mained constant thereafter. This was because the wall could 
not be poured faster than 3 ft. in height in 30 min. and the 
concrete rapidly lost some of its hydraulic effect after this time 
had elapsed. Up to the time the mercury column began to 
fall, the pressure was about 130 1b., but the head was so small 
the readings were unreliable. The test on the partition wall 
gave good results, which averaged 125 lb. per sq. ft. ‘This 
wall was filled in about 25 min. and in this test also the gages 
showed a decrease in pressure after about 30 min. 

Timbers used as joists to support the floor forms are figured 
for the full live load of 75 lb. per sq. ft. plus the dead load of 
the slab, on jobs where side-dump cars carrying a four-bag 
batch of concrete are used for distribution. On jobs where 
buggies, barrows or chutes are used for placing concrete, the 
spacings and spans can be increased because the live load 
will be a great deal less. It is doubtful if the full live and 
dead loads act at the same time in any case. 

The span of the joists is usually fixed by the position of 
the girts. The location of the latter is determined by the col- 
umn spacing in a mushroom floor and by the beam spacing 
in beam and girder construction. The spacing of joists once 
determined should be kept standard for the job, so that when 
the panels are reused their cleats will not interfere with the 
joists previously placed. 

A cheap method of centering a wall 6 ft. high and over is 
to use full-height vertical panels, heavy horizontal studs, 
heavy vertical liners or standards and large rods threaded at 
both ends, with suitable plate washers to give proper bearing 
for the load on the rod. By this scheme the stock can be 
stressed nearer to its allowable load and fewer ties used 
through the wall. There are so many unknowns entering into 
calculations for wall centering that any tables are of doubtful 
value. It should be noted that as a rule the head of concrete 
in a wall is limited by the height that can be cast by the plac- 
ing outfit in an hour. Ordinary concrete begins to set up in 
this space of time so as to lose much of its hydraulic effect. 
Using this height and 140 Ib. per sq. ft. pressure will give 
safe results. It is economical when high heads occur to limit 
the height to which the concrete can be cast in order to use 
lighter forms. A system which requires a large number of 
rod or wire ties is decidedly uneconomical. 

The possibility of using metal forms must be considered 
when planning the form work for any concrete structure. 
Where it is possible to use the same units many times without 
remodeling, or by making adjustments easily provided for in 
the metal forms, the latter are usually an economy. On sew- 
ers, pipe lines, subways, straight wall work, etc., they can 
usually be used to advantage. In building work the use of 
metal forms, except for round columns and column heads in 
flat-slab construction, is of doubtful economy. It is usually 
impossible to get enough uses out of the metal forms on one 
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job to make the first cost, even on lease, compare favorably 
with wood. 

When forms are to be reused, as is usually the case, strip- 
ping should be done as carefully as possible. An intelligent 
foreman in charge of a stripping gang is a good investment. 
Any man can wreck forms cheaply, but a man who can strip 
the forms and leave them in good condition for reuse is, in the 
end, the cheapest stripper. He saves the time of the high- 
priced carpenters in remaking and fitting broken panels. The 
question of when to strip is one for the designer to decide, 
and his instructions should be followed carefully. It is cheap 
insurance to make enough forms so that no chances need be 
taken of weakening the structure by stripping while the con- 
crete is still green. 


HOW SHALL A RATIONAL SPECIFICATION FOR GRAVEL 
BE DEVELOPED? 


By C. C. Brown 


The consumption of gravel as an aggregate for concrete 
has been estimated to be nearly 50 per cent of all the aggre- 
gates used in the nation. In states having great natural 
deposits of good gravel, the consumption is much larger in 
proportion. 

Hitherto there has been no rational or complete specifica- 
tion for gravel as an aggregate. The specifications, which are 
in use, often permit the use of an inferior material, or what 
is more important and common, exclude gravels which, with 
proper treatment, will make excellent concrete. In the opin- 
ion of the writer, a specification should be rigid enough in 
its requirements to insure good and uniform concrete, and 
elastic enough to allow the use of as much of the natural de- 
posits as possible. 

No doubt one great reason for this neglect of the specitica- 
tion for gravel is to be found in the fact that there is so much 
variation in that material, from layers in the same pit or from 
the pits of the several districts. At the same time practically 
satisfactory concrete is obtained from these varying gravels 
without a standard specification, dependence being placed on 
inspection, subject to individual opinion and _ experience. 
This results in a vast waste of good material and in a some- 
what lower average of concrete produced therefrom. The 
relation of the sand and gravel in concrete is so intimate that 
it is impossible to consider the gravel without considering the 
sand at the same time, and it is by no means certain that the 
usual line of division between sand and gravel is the proper 
line, or that the dividing line should always be at the same 
point for all gravels. 

There have been some studies of the proper proportions of 
sand and broken stone and fairly satisfactory concrete specifi- 
cations for mixtures of certain sizes and gradings have been 
devised. It seems, however, to have been assumed that all 
other coarse aggregates have the same qualities as broken 
stone and they are all lumped together under the specifica- 
tion for broken stone concrete. 

To secure uniformity of product it is necessary that a “run 
of bank” or “of plant” gravel be separated into at least two 
parts, a fine and coarse aggregate, and then be re-combined 
in some definite pre-determined proportion. The idea of 
separating and re-combining aggregates probably originated 
with the paper of Fuller and Thompson published in the 
Proceedings of the American Society of Civil Engineers in 
i907. The principal conclusions brought out by these au- 
thors, which are directly applicable to the problem of gravel 
-pecifications are these: 

‘1. Artificially graded aggregates give about 14 per cent better 
strength than naturally graded ones. (In their tests.) 

:. Variations in the grading of the sand affect the strength 
and density more than the grading of coarse aggregate. 
The term “sand” is a relative one; with a 2%%4-in. stone 
the best sand ranges from %-in. to 00, while for %-in. 
stone it would range from .05 in. to 00. 
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From a study of tests on sands the following points are 
evident : 

(1) The average natural sand and gravel screenings are 
much finer than the so-called straight line of “uniformly” 
graded sand. 

(2) The coarsest sand is not necessarily the strongest. The 
sand whose curve runs just a little above the uniformly 
graded sand appears to be the stronger in some cases. 

(3) The finest sands are nearly always the weakest. 

(4) The amount of material below a No. 80 size, corre- 
sponding closely to the size of cement, has a great influence 
on the strength of the resulting mortar. 

(5) The sand which gives the strongest mortar in tension 
is not necessarily the strongest in compression. 

(6) A sand which is all finer than a No. 80 sieve can give 
better strength and density than one which grades up to % in. 
if the former is properly graded and the latter is near the 
upper limit in its amount of fine material. 

What has been said concerning the fine aggregate can 

also be said with reference to the coarse aggregate although 
variations in grading will probably have less effect on the 
strength of the resulting concrete. It is clear that there is 
need of an investigation for the purpose of fixing a rational 
specification for gravel for concrete. Such a specification 
should take into account, among other things, the durability 
of the particles, the grading, the cleanness and the propor- 
tions for different classes of natural gravels and for different 
classes of work. 
_ It does not seem possible that a specification using broken 
stone aggregates, which are supposed to be roughly cubical but 
are of quite different shapes according to the structure of the 
stone from which they are made, would fit gravel, the shapes 
of the particles of which are so very different. A comparison 
may be made with the methods used in determining the grad- 
ing of sizes to be used in the bitulithic pavement. In the 
original studies for that pavement a cylinder was filled with 
stones of the largest size proposed to be used and they were 
shaken down until no more could be put in. The voids were 
then filled with plaster of paris, the mass was carefully dis- 
integrated and the sizes and shapes of the voids between the 
stones were determined. A similar study of the voids in 
gravel would soon demonstrate the truth or the falsity of 
our contention that the voids are different in size and shape 
from those in broken stone and that they require a different 
proportioning and limits and grading of the fine aggre- 
gates. 

The writers of this paper have been interested particularly 
in the gravels of Indiana, and have studied the deposits in 
that state and the concrete made from the various kinds of 
gravel. As a result of this study a program of tests of the 
various sands and gravels has been devised. 

This program provides for a collection of samples from a 
sufficient number of gravel deposits in the state, as the ma- 
terial is furnished commercially, to determine the physical 
characteristics of the gravels. A determination will be made 
of the best grading of sizes to produce the strongest mortar, 
using sand passing various sizes of screen, and various pro- 
portions of cement and sand. Coarse gravel will be studied in 
like manner to determine the best concrete that can be made 
from it, the sand grading producing the best mortar to be 
used in each case. The samples obtained from the various 
deposits as delivered to customers commercially will then be 
tested to determine how nearly they approach the ideal grad- 
ing determined by the tests. 

From the data thus obtained, it is believed that specifica- 
tions can be formulated, under which the good commercial 
gravel products of the state can be tested and accepted, so 
that we can at the same time utilize practically all the valu- 
able gravel deposits, reject those not capable of producing 
good concrete, and have definite standards and methods of 
applying them. 
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A Description of Experiments to Determine the 
Effects of Various Fractions of Creosote on Borers 


By L. F. Shackell, M. D. 
St. Louis University School of Medicine. 


The purpose of this paper is to furnish the practical wood 
preserver (1) with an epitome of investigations into the 
effects of coal-tar creosote on marine borers; (2) with a care- 
ful interpretation of the results obtained; and (3) with a 
formulation of the requisites for the successful treatment of 
piling with creosote to resist the attacks of the borers. 

Many practical timber treating men claim that certain 
specific constituents of creosote must be present in an oil in 
sufficient quantities in order that good results may be ob- 
tained. One says that a high proportion of naphthalene is 
necessary; another that the tar acids are the essential factor, 
and so on. These conclusions are in the main based on ob- 
servations of treated timbers which have stood up for many 
years. But these same timbers were treated with creosote 
oils at a time when methods of analysis were not at all com- 
plete. Conclusions of this sort, based on general observa- 
tions, do not take into account the large number of factors 
involved, and are of little value. 

Among the first investigations were analyses of oils ex- 
tracted from timbers which had stood up well. Results along 
this line have been reported by Professor Alleman’ and by 
F. B. Ridgway.” When considered by themselves these data 
are not readily evaluated; but in connection with later inves- 
tigations they become very valuable. 


TESTS WITH VARIOUS FRACTIONS 


Another line of work consisted of a series of service tests 
carried out by the Forest Products Laboratory. ‘The tests 
were made with small experimental piles which had been 
treated either with a good grade of commercial creosote or 
with one of a series of fractionates of this same creosote. The 
characters of the fractions were as follows: Fraction 1 was 
the creosote distillate up to 205 deg. Centigrade; fraction 2 
from 205 to 250 deg.; fraction 3 from 250 to 295 deg.; frac- 
tion 4 from 295 to 320 deg.; while fraction 5 was the residue 
above 320 deg. The following were the general results of 
the service tests: 

The treatments with fractions 1 and 2, containing large 
quantities of light oils, tar acids and naphthalene, went out 
first; in fact, they did not seem to stand up against the borers 
much more than a year. On the other hand, the specimens 
treated with fractions 4 and 5, high-boiling preparations, 
have not been destroyed in over four years, though they are 
gradually being attacked. The creosote showed an effective- 
ness intermediate between that of the low-boiling and that of 
the high-boiling distillates obtained from it. 

In the summer of 1914 the writer, under the auspices of 
the United States Bureau of Fisheries and in co-operation 
with the Forest Service, undertook to determine the relative 
toxicities for the borers of the preparations which were used 
in the service tests, as well as of a few specific constituents 
of creosote. The results of such tests with the most destruc- 
tive borer, xylotrya, have already been reported.* During the 
summer of 1915 two lines of investigation were pursued, one 
a continuation of the toxicity work, using the tiny crustacean 
borer, limnoria, instead of xylotrya; the other a series of mod- 
ified service tests of treated wood which had been later 








*Based on a paper read before the American Wood Preservers’ Associa- 
tion, Chicago, January 19, 1916. 

1 Forest Service Circular 98, 1907. 

2 Proceedings, American Wood Preservers’ Association, 1914, p. 194. 
8 Proceedings, American Wood Preservers’ Association, 1915, p. 233. 





sheathed with untreated wood to serve as bait for the borers, 
especially xylotrya. 


THE Most VOLATILE FRACTIONS THE Most Toxic 


In the work with limnoria the same general experimental 
methods were used as in the tests with xylotrya; and the con- 
clusions are based on detailed observations of nearly 7,000 
individual specimens. Since it was possible to establish 
much more definite criteria of toxicity for limnoria than for 
xylotrya, the relative toxicities of the several creosote prep- 
arations could be determined with considerable accuracy. 
Nevertheless the results obtained with limnoria definitely 
confirm those for xylotrya. Briefly, fraction 1, the lowest- 
boiling distillate, was the most toxic; while fraction 5, the 
highest-boiling, was the least toxic. The creosote and its dis- 
tillates, arranged in the order of diminishing toxicity, are: 
Fraction 1, fraction 2, creosote, fraction 3, fraction 4, frac- 
tion 5. These results are further interesting from the fact 
that they are diametrically opposed to those obtained in the 
service tests. An attempt will be made later in this paper, 
however, to reconcile the two sets of results. 

Toxicity determinations, using individual constituents of 
creosote, yielded important results. Of the light oils, benzol, 
toluol and a mixture of the isomeric xylols were tested; of 
the tar acids, phenol, cresol (a mixture of the isomeric cre- 
sols) and alphanaphthol; and of crystalline hydrocarbons, 
naphthalene, acenaphthene, phenanthrene and anthracene. 
To summarize the results, the light oils as well as the tar 
acids are highly poisonous for marine borers; whereas, in 
comparison, the crystalline hydrocarbons are only slightly 
toxic. Of the light oils, benzol is the most and the xylols the 
least toxic. Of the tar acids, alphanaphthol is by far the 
most toxic, while carbolic acid is the least toxic. For in- 
stance, alphanaphthol in a concentration of one-tenth of one 
per cent in sea-water will kill the majority of limnoria in 
about 40 min.; whereas phenol in the same strength will not 
kill the same proportion in 7 hr. As for the crystalline 
hydrocarbons, though naphthalene will kill limnoria in 12 to 
18 hr., the other hydrocarbons take from 2 to 5 days. 


BAITING WITH UNTREATED BOARDS 


It seemed possible that results which might elucidate the 
opposing data of the service tests and of the toxicity work 
could be obtained by treating experimental piling, sheathing 
these after treatment with untreated material and installing 
them for a test of several months in waters infested with 
xylotrya. The idea was to have the sheathing serve first as 
bait and then as shelter for the borers until they should reach 
a size sufficient to render them easily observable, and then 
note what happened when they reached the treated cores. 
The Forest Products Laboratory offered to carry out the treat- 
ments, which were made in May, 1915. 

The wood which was treated consisted of rectangular sticks 
of sap loblolly pine, for the most part 3 in. by 3 in. by 36 
in., finished on all sides. After treatment with creosote, with 
the various fractions and with a few special preparations, 
the sticks were sheathed on the sides and ends with untreated 
half-inch pine boards. The specimens were then shipped to 
Beaufort, on the North Carolina coast, where the toxicity 
work had been carried on at the Bureau of Fisheries’ biolog- 
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ical station. The sticks were installed in the sea-water of 
Beaufort harbor at the height of the breeding season of 
xylotrya, and allowed to remain for six months. At the end 
of that time, about the middle of December, they were sent 
back to Madison, Wis., and carefully inspected. The results 
obtained were striking. 

The sheathing of the majority of the specimens was rid- 
dled by xylotrya and teredo. Further, in every instance the 
treated core was attacked to a greater or less extent; whereas 
the unsheathed controls treated with creosote and with the 
five fractions were, with but a single minor exception, free 
from signs of attack. These results are all the more striking 
when one considers that the unsheathed controls had every 
opportunity to lose toxic substances by volatilization in the 
period between treatment and installation. Furthermore, 
they probably had a greater opportunity to lose toxic sub- 
stances through leaching out into the sea-water than did the 
sheathed specimens. 

What, then, is the explanation for the singular fact that a 
shipworm will pass directly from an untreated sheath into a 
heavily treated core, while it will not attack at all, at least 
within six months after installation, treated sticks which 
have been left unsheathed? The reason is this: The ship- 
worm (xylotrya or teredo) never enters a piece of wood ex- 
cept as a very minute embryo, just visible to the naked eye. 
But once it has obtained a foothold in the wood this embryo 
undergoes a metamorphosis, and grows with such rapidity 
that in two or three weeks it may attain a size thousands of 
times greater than when it first enters the wood. The result 
is that an embryonic shipworm, which would be readily 
killed by direct contact with well-treated wood, is enabled to 
grow to a relatively great size in the sheathing, and then, 
when it reaches the treated portion, it can withstand high 
concentrations of poisonous substances in the wood. ‘The 
shipworm is further aided in this latter respect by the fact 
that it lines its burrow with a shell which is impervious to 
water and creosote oils; so that the only part of the borer’s 
body which comes in contact with treated wood is a small 
portion adjacent to the boring shells. 


LIGHTLY TREATED Spots GIVE Borers A START 


The analogy between conditions which actually exist in 
many treated piles and the artificial conditions of these 
sheathing experiments is, after all, a very close one. ‘Treat- 
ing men recognize the fact that it is exceptional to secure uni- 
form penetration of a creosote oil into a pile; and further- 
more, that it is a physical impossibility to inject a sufficient 
amount of creosote into knots, resin streaks and pitch pockets. 
Yet the portions of a pile which have received only a very 
light treatment, and from which toxic substances readily 
leach out, are the very places in which the tiny shipworm 
secures a foothold. Once into the wood the borer rapidly 
reaches such a size that it can burrow with impunity through 
the heavily creosoted portions of the pile. These sheathing 
experiments, then, serve to clear up many apparently inex- 
plicable failures of carefully creosoted pilings. 

We have said that direct toxicity experiments with creosote 
and its fractionates gave results the opposite of those ob- 
tained in service tests; that is, treatments with the low-boil- 
ing fractions, which were by far the most toxic, did not pre- 
vent attacks, while the high-boiling fractions, which were 
found to be the least toxic, withstood attacks very well. How 
can these results be reconciled? It seems to the writer that 
this can best be done by referring to the relative quantities 
of high-boiling constituents in the creosote and in the sev- 
eral fractions; for the belief has been expressed by several 
investigators that large quantities of high-boiling constituents 
are essential to obtain the best results in service. In this 
connection the data on the creosote and the fractions are as 
follows: Fraction 1 had a residue above 225 deg. Centi- 
grade of only 8 per cent; fraction 2 a residue above 287 deg. 
of but 4 per cent; fraction 3, creosote, fraction 4 and frac- 
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tion 5 residues above 320 deg., respectively, of 14, 18, 45 and 
85 percent. It will be recalled that fractions 1 and 2, which, 
as we have just seen, distill almost completely below 300 
deg., are highly poisonous and yet do not possess good stay- 
ing qualities in wood; while, on the contrary, fractions 4 and 
5, very high proportions of which boil above 320 deg., com- 
bine low toxicities with good staying qualities. In explana- 
tion, then, of the results obtained in the service tests, the 
highly poisonous constituents of the low-boiling fractions, 
not being held in the wood by high-boiling constituents, were 
rapidly leached out by the sea-water, so that the wood was 
exposed to the attacks of the borers. 


DEGREE OF VOLATILIZATION LESS wirH HEAVY TREATMENT 


During the interval which necessarily elapses between the 
treatment and installation of piling toxic substances are lost 
by volatilization; so it is important to know whether any re- 
lation exists between such losses and the quantities of oil 
injected. Now, a number of the specimens of last summer 
were allowed to season for two weeks between the time that 
they were treated and the time they were sheathed. A strik- 
ing difference was noted in the proportion of the material 
which was lost by seasoning in light as against heavy treat- 
ments. For instance, with 5.4-lb. treatments with fraction 1 
the losses in two weeks in two cases were, respectively, 29.6 
and 28.1 per cent of the amounts injected; whereas with 14 
and 13-lb. treatments the losses in two weeks were only 19 
per cent and 16 per cent, respectively. In other words, it 
would appear that the lighter the treatment the greater is the 
volatilization, and the heavier the treatment the less the loss 
during seasoning—not in absolute pounds, but in per cent 
of the quantity of creosote injected into the wood. If this 
generalization will hold for commercial work, it is of great 
practical significance, for it means that light treatments, even 
with the best grades of oils, allow a disproportionate waste of 
the low-boiling substances, which are probably essential in an 
oil for marine work. There are further data to support this 
hypothesis: 

In connection with the service tests above mentioned, C. 
H. Teesdale* published a paper on the volatilization of creo- 
sote after injection into wood; and expressed the opinion, 
based on a study of the losses during seasoning, that high- 
boiling constituents probably tend to hold toxic materials in 
the wood. ‘The volatilization data on individual sticks in 
two series—one, heavy treatments of loblolly pine, and the 
other light treatments of long-leaf pine—are very interesting. 
The writer will cite only a few of these data. Throughout 
both series, however, when treatments of loblolly are com- 
pared only with loblolly and long leaf with long leaf, this 
inverse relationship of volatilization to the weight of the oil 
injected is so constant that it can scarcely be a coincidence. 
Take a few typical examples from the treatments of long- 
leaf pine: A 6.6-lb. treatment with fraction 1 lost 60 per 
cent during a seasoning of three months; a 13-lb. treat- 
ment lost 51 per cent in the same time. The difference be- 
tween the percentage losses here is not very striking, but is 
explained by the fact, previously mentioned, that this frac- 
tion had a residue above 225 deg. Centigrade of only 8 per 
cent, a proportion evidently insufficient, even with the heav- 
iest treatments, to retain volatile substances in the wood. On 
the other hand, a 5.1-lb. treatment with. the creosote lost 44 
per cent in the three months’ seasoning; while a 14-lb. treat- 
ment lost but 18 per cent in the same time. Again, a 3.6-lb. 
treatment with fraction 5, which was practically a soft pitch, 
lost 29 per cent; whereas a 15-lb. treatment lost but 6 per 
cent in the three months. 


HEAvy TREATMENT Is NECESSARY 


Of course the high losses with light treatments may be due 
in part to evaporation of water; but the writer is inclined to 





4 Forest Service Circular 188, 1911. 
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think that this factor is negligible. ‘The significance of these 
data on losses during seasoning of treated specimens is prob- 
ably this: in order to limit as far as possible the loss of low- 
boiling, toxic substances by volatilization before piles are 
installed and by leaching after they are in the water, one 
must inject oil in such a quantity that the loss becomes a 
direct instead of an inverse function of the amount injected. 
From the few data available, this point seems to be reached 
with 18 to 20 lb. of an average creosote oil per cubic foot. 

To the writer it seems very important to consider losses 
during seasoning from the standpoint of percentage rather 
than of absolute pounds; for, though the loss in pounds in a 
given time is a function of the surface exposed, and is prac- 
tically independent of the quantity of oil injected, the essen- 
tial point is that the proportion of the original quantity in- 
jected which remains in the wood after seasoning is going to 
be the determining factor in the protection that the treatment 
affords against marine borers. Again, since the volatile con- 
stituents of creosote lost during seasoning are, as has been 
already pointed out, highly poisonous for the borers, any 
method by which these constituents may be retained in the 
timbers would seem to make for greater effectiveness; and 
this may apparently be best secured in practice by heavy 
treatments with oils containing not only sufficient amounts of 
toxic materials, but also large proportions of high-boiling 
constituents. 

Mention has been made of the analyses by Professor Alle- 
man and by Mr. Ridgway of oils extracted from well-pre- 
served piling. One of the facts most consistent throughout 
these analyses is that the oils contained large quantities of 
high-boiling constituents—40 to 55 per cent in many cases 
boiling above 320 deg. Furthermore, Mr. Ridgway, who 
made numerous determinations of the tar acids in his ex- 
tracted oils, found them to range usually from 10 to 12 per 
cent. It is significant that in direct toxicity measurements 
the tar acids were found to be the most poisonous of any of 
the substances investigated. 


SUMMARY 


In conclusion, the writer would formulate briefly from his 
viewpoint the prerequisites for effective protection of piling 
from marine borers. In the first place, the piles to be treated 
should be of the highest grade obtainable; for, assuredly, the 
best are far from being too good when one considers that in 
actual practice it is impossible to obtain any proportion of 
piles free from such serious or even fatal defects as knots, 
resin streaks, and so on. Again, the peeling and seasoning 
of piles preparatory to treatment should receive careful atten- 
tion. In respect to the character of the creosote to be used, 
there would seem to be at least two essential requirements: 
first, the proportion of the oil boiling above 320 deg. Centi- 
grade should run not less than 25 per cent, preferably about 
40 per cent; and second, the oil should contain not less than 
10 per cent of tar acids. The quantity of oil to be injected 
should be at least 18 lb. per cu. ft., preferably to the point of 
refusal. In respect to naphthalene, the writer believes that 
it possesses very little efficiency. Statements to the contrary 
by treating men have been based uniformly on empiric ob- 
servations, and are not supported by carefully controlled ex- 
periments. Suffice it that pure naphthalene is only slightly 
toxic for xylotrya. Further, fraction 2, which was solid with 
naphthalene, did not show up at all well in service tests. 
Again, the inspection of the treated piling should never be 
perfunctory. It appears that more adequate methods of in- 
spection are needed and could be devised with a little further 
study. Finally, the greatest care should be exercised during 
installation to prevent any exposure of untreated wood below 
the high-water line; for the sheathing experiments show how 
fatuous is the belief that any ordinary treatment will with- 
stand the attack of xylotrya once it secures the slightest foot- 
hold, 
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The protection afforded against marine borers by coal-tar 
creosote, though the most effective at present, considering its 
cost, is far from being as uniform as some enthusiasts would 
have us believe. The activities of the borers, even against 
expensively treated structures, constitute a very important 
economic problem, the solution of which does not lie in per- 
functory treatments with any creosote oils which may happen 
to be available. But, in the present state of our knowledge, 
comparatively effective results can be obtained by painstak- 
ing, conscientious work with piles from the time they are 
selected until they are installed. 


THE SHEKLETON NUT LOCK 


The Shekleton Safety Nut-Lock is a new type of nut lock 
recently introduced into this country, which differs mate- 
rially from the various types in common use here The lock 
consists of two parts. One is a soft metal lock washer, 
about 1/32-in. thick, which is turned up around the bolt in 
the form of a slightly tapered collar about 3/16-in. high. 
The other piece, known as the compression washer, is a flat 
washer !%-in. thick, with a hole tapered slightly to fit over 
the tapered collar of the lock washer. 

In use the lock washer is placed over the bolt first with the 
collar up, followed by the compression washer and then by 
the nut. As the nut is screwed down the compression washer 
is pressed over the lock washer, forcing the cone of the 




















The Shekleton Nut Lock Shown Assembled on the Left and 
Separated on the Right 


latter to bind around and between the bolt threads. The 
cone takes a plane or horizontal grip across the pitch of the 
threads, rather than in register with them, and thus forms 
an obstruction to turning. 

The compression washer is also secured against turning 
independently of the grip washer by two projections in the 
sides of the cone of the lock washer, which are made to 
register in two grooves in the inside of the compression 
washer. After the nut is screwed fast it is secured against 
turning by bending two projecting split tails on the end of 
the lock washer up against the sides of the nut. To release 
the nut these rails are bent back and the nut is turned off the 
bolt. The wrench is then applied to the compression washer, 
two flat pieces being provided for this purpose. By forcing 
one completed turn the soft metal in the cone of the look 
washer is made to conform to a part of the pitch of the bolt 
threads, and the two washers can then be turned off to- 
gether. 

This washer was first introduced in Australia by the in- 
ventor, James H. Shekleton, and is in use on signal and 
track work on the New South Wales Railways and on the 
government railways of New Zealand. It is now being 
manufactured in this country by The Stanley Works, New 
York City and New Britain, Conn. 
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ADVANCED BRIDGE DECK CONSTRUCTION 


A departure in bridge deck construction is seen in the use 
of screw spikes and long tie plates on the decks of steel and 
timber bridges on the Queen & Crescent. The main rail and 
guard rail are carried together on a flat bottom tie plate, 25 
in. long, 7% in. wide and 5¢ in. thick, which projects 434 
in. beyond the base of the main rail. The prime object of 
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Details of Tie Plate and the Arrangement of the Deck 


the long tie plate is to protect the ties against flange cutting 
in the event of derailment. The projection on the outside of 
the track rail referred to above is long enough to carry the 
flanges of the outside wheels of a derailed truck, when the 
opposite wheels are running between the main rail and the 











Double Track Viaduct Equipped with the Long Tie Plates 
and Screw Spikes 


inner guard rail. Both the spike and the tie plates are de- 
signed for A. S. C. E. section, 85-Ib. rail, for both the main 
rail and the inside guard rail. 

The ties on which these tie plates are used are 8 in. by 10 
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in., 8 in. by 12 in., and 8 in. by 13 in. for steel girder bridges, 
depending upon the spacing of girders. They are 8 in. by 
10 in. on timber trestles. Long-leaf yellow pine ties are 
used, furnished according to standard specificafions for 
bridge lumber for the Queen & Crescent. After they are 
framed they are given a tank treatment of wood preservative, 
and after the deck has been in service about a year the tops 
and a portion of the sides are given a brush treatment of the 
same preservative. ‘This treatment, has been found to cost 
from $6 to $7 per thousand board feet. 

The ties are secured to the girders by dapping them slightly 
to fit over the top flanges and by means of hook bolts through 
every fourth tie, except when the girders are spaced eight feet 
center to center, in which case the hook bolt passes through 
the outside guard rail also, these bolts being used through 
every second tie. 

An outside wooden guard rail 6 in. by 8 in. is used, laid 
flat, and secured to the tie by 5@ in. bolts. Where the girder 
comes directly under the guard rail, drift bolts are used. 

Previous to the use of these long tie plates it was found 
that derailments were cutting the ties near the spikes to such 
an extent that the holding power of the spikes was greatly 
reduced, frequently requiring the renewal of the ties when 
they were otherwise perfectly sound and serviceable. ‘The 
use of the large tie plates and screw spikes results in some 
extra cost of the bridge deck, but it is believed that this will 
be entirely compensated for by the saving in tie renewals, 
particularly with the increasing cost of ties. Experience thus 
far has already demonstrated the protection which these tie 
plates afford to the ties in cases of derailment. 





THE MAINTENANCE OF GASOLENE MOTOR 
~ CARS 


By M. E. Carroll 


In line with the prevailing efforts for better results with 
smaller expenditures has come the gasoline-propelled car for 
section use, saving the energies of the section crew for work 
on the track instead of expending them on the long pull to 
and from work. More men and more tools can be carried on 
a power driven car and distances can be covered more quickly, 
so that it has been possible to lengthen sections, at the same 
time increasing a foreman’s ability to get over his track fre- 
quently for inspection purposes. All of these results are 
desirable, but with the improvement has come an added 
burden both for the railroads and for the section foremen. 
From the standpoint of the section foreman the gasoline car 
is a complicated machine, and when, after many months of 
hard service, he pushes it out some morning and can’t get a 
spark or an explosion, he is confronted with a more serious 
problem than any ever presented by the old hand car. For- 
tunately the foreman was provided with a complete list of all 
the parts at the time the new motor car was shipped him. 
Somebody told him that if the engine ever “goes dead on him’’ 
to order some new batteries and a new spark plug. If this 
doesn’t cause the engine to run properly, it is probable that a 
new carburetor is wanted, and so on down the list of parts. 
It is certain that if enough new parts are properly applied to 
the car and old parts thrown away, either because they were 
out of adjustment or simply in need of cleaning, the car will 
eventually be made to run again. 

While this may appear to be somewhat overdrawn, the cost 
of maintaining gasoline motor cars nevertheless presents a 
condition for the maintenance of way departments of most 
railroads which is difficult of analysis and more difficult of 
satisfactory solution. In an attempt to investigate this ex 
pense, a complete check was made recently on one operating 
division of a large railroad. ‘This division consists of about 
240 miles of double track main line with automatic block 
signals and about 200 miles of branch lines. There are only 
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8 section motor cars in service, but the superintendent, road 
master, track supervisors and signal maintainers all operate 
inspection cars, and a gasoline motor car is in service day 
and night at a hump yard to return the riders to the hump. 
The expense for a period of one year for repair parts 
is given below. As this expense does not represent any 
work done on the cars in the shops, but only the pur- 
chase price of new repair parts for local use by the men oper- 
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ating the cars, it does not by any means cover the total cost 
of up-keep of the motor cars on the division, as there must be 
added the time of the men working on their cars along the 
line and such items as dry batteries and battery wire, which 
are quite commonly obtained from local telegraph department 
forces without making proper charge to repair. 

On the railroad referred to there are 6 other operating 
divisions of equal extent and 4 branch line divisions, so it is 
safe to assume that at least $8,000 was spent by that one road 
in purchasing repair parts for gasoline motor cars in one year. 
In looking over the lists of items covered by the above state- 
ment, it is interesting to note the large number of spark plugs 
and dry batteries purchased, and the thought naturally arises 
that perhaps full service was not obtained from the old ones. 
It is an easy matter to test a spark plug and ascertain whether 
it is still serviceable, and it is not at all difficult to repair it 
when burned out. At an expense for labor and material not 
exceeding 25 cents each, a new porcelain center can be applied 
to an old spark plug, making a saving of about 40 cents for 
each spark plug repaired. 

It is well to insist on old articles being returned to the store- 
room when new ones are furnished. The man operating a 
motor car having wheels with wooden spoke centers will in- 
variably order a new wheel when his tire becomes worn, the 
explanation being given that the wood center is loose and will 
not make a solid wheel should a new tire be applied. It is 
just as easy to order an entire new wheel as to order the tire 
only, and much easier to apply when received. At a shop, the 
wood center could be tightened and a new tire applied, 
making the wheel as good as new. 

The carburetor of a railroad gasoline motor car is a thing 
of mystery to most of the men operating cars. If the engine 
cannot be made to operate and a surface inspection of the 
various engine parts does not indicate loose wire connections, 
the next place to lay the blame on is the carburetor, and the 
only way to remedy that is to take it off and apply a new one. 
The plan of taking the carburetor carefully apart and giving 
it a thorough cleaning and adjustment is rarely followed. 

That the expense of maintaining motor cars is too high 
cannot be denied. It is unsatisfactory to reduce the requisi- 
tions for repair parts arbitrarily, as such action may result in 
depriving an important member of the division organization 
of means of getting over his territory. Those, however, who 
have tried the plan of sending the motor cars to the division 
shops for repairs have learned that there is usually no expert 
in this class of work at the shops, while those who have tried 
returning cars to the manufacturers for overhauling were con- 
fronted with transportation charges, and sometimes with what 
appears to be an exorbitant charge for the work performed. 

The first thing needed is education. A competent gasoline 
engine repairman should be employed to go over the division, 
instructing each motor car operator in the elementary repairs 
necessary to keep the cars in good running order. The essen- 
tials of this work should be compiled in plainly worded, easily 
understood circular letters, issued by the superintendent from 
time to time to all concerned on his division. Where there 
are enough motor cars on a division to justify the expense. 
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one point on the division should be selected as the place to 
ship motor cars when in need of general overhauling, and an 
expert gas-engine man should be given an opportunity to 
adjust the working parts of the engine thoroughly. With 
only a small outlay for tools and equipment, a shop of this 
kind could be equipped to re-bore cylinders, adjust cylinder 
packing rings, overhaul carburetors, bore out or re-bush the 
various bearings, tighten up wooden wheels and perform 
many other operations which will permit the use of the old 
parts of the car, rather than to purchase new ones. It is be- 
lieved that an arrangement of this kind will eliminate 75 per 
cent. of the maintenance cost of gasoline motor cars on any 
division where a considerable number of cars are in service. 





MAKING FENCE POSTS OUT OF OLD FLUES 


The Chicago, Rock Island & Pacific is obtaining encour- 
aging results with fence posts made of old boiler flues which 
would otherwise have been scrapped. These flues are cut to 
the proper length and the holes are punched by a machine at 
one operation for the standard type of wire fence used on 
this road. After this is done they are dipped in asphalt, and 
dried, and are then ready for shipment. The cost of doing 
this, allowing scrap value for the old flues, ranges at present 
between 7 and 10 cents, depending upon how many posts are 
turned out at one time. The average cost at Silvis, IIl., is 
8 cents per flue. 

The accompanying drawing shows the details of the fence 
post and how it is used in the fence and braced. A soft wire 
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is placed through the post and attached to the fence wire on 
either side so that the fence wire will not slip backward and 
forward. The flues are driven into the ground by means of 
a maul, placing a board on top of the flue while driving to pre- 
vent battering the top. In hard ground it is necessary to start a 
hole with a bar, or use a 2-in. auger and bore into the ground. 
One advantage of the flue for fence posts is that it will 
not burn, an important consideration in western country. In 
northern districts where there is considerable marsh territory, 
the action of the frost raises the wooden posts in the winter 
time while the ice cannot take the same hold on flue fence 
posts, and hence the fence is left in better shape when spring 
comes. In addition a post can be replaced very quickly in 
case the fence has been damaged. We are indebted to W. H. 
Petersen, Engineer Maintenance of Way First District, Chi- 
cago, Rock Island and Pacific for the above information. 
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The wharf of the New York, New Haven & Hartford at 
Harbor junction, Providence, R. I., was destroyed by fire on 
March 9, together with a large quantity of coal; estimated loss, 


$85,000. 


J. P. Blair, general counsel, acting for the Southern Pacific, 
has made an offer before the public lands committee of the House 
of Representatives to relinquish all claims to lands in Oregon and 
California for the sum of $10,000,000. He declared that the rail- 
road claimed the right to remove all timber, which he estimated 
to be worth from $30,000,000 to $50,000,000; but to avoid further 
litigation the company was willing to compromise. 





Pennsylvania Railroad—A Correction 


In the editorial comments on the 1915 annual report of the 
Pennsylvania Railroad published in the Railway Age Gazette of 
March 3, page 383, it was said that the cost of unloading 1,500,000 
tons of coal which the Pennsylvania has stored was included in 
the fuel accounts of this year. This was an error. The cost of 
this coal and the cost of unloading it as well are both held in sus- 
pense accounts to be charged out when the fuel is delivered to 
the operating department for use. 





Train Service Employees Vote to Present Demands 


Officers and members of the executive committees of the en- 
gineers’, firemen’s, conductors’ and trainmen’s brotherhoods held 
a meeting in Chicago last week to count the votes on the referen- 
dum authorizing the officers to present demands upon the rail- 
ways providing for the eight-hour day basis of payment and time 
and one-half for overtime. On March 9, the following statement 
was given out by the presidents of the four brotherhoods: 
“While the returns from the membership of these four organiza- 
tions are not fully completed, it is evident that the vote is over- 
whelmingly in favor of presenting to the railway companies of the 
United States the request for the eight-hour day and time and 
one-half for overtime. 

“Consequently, the movement with that object in view will be 
carried forward in its regular course. The present vote has no 
significance whatever except as an indication of the desire of the 
men that this matter should be pressed to a conclusion, and all 
reports that it has any significance as a strike vote are erroneous 
and misleading. The request will be presented to the railway 
managements and the necessary steps taken to make the same 
effective.” 

It was reported in the newspapers that about 90 per cent of 
the men had voted to authorize the presentation of the demands, 
but no figures were given out officially. 





Wages of Railway Employees 


The Philadelphia & Reading has advanced the pay of track 
laborers one cent an hour, from 18 to 19 cents; and they 
will work 10 hours a day. 

The Atchison, Topeka & Santa Fe has increased the pay of its 
shop forces one and a half and two cents an hour. 

The Lake Erie & Western has recently increased the pay of its 
office forces by approximately 10 per cent. 

The executive committee of the Business Men’s League of St. 
Louis on March 2, adopted resolutions with reference to the con- 
troversy between the railroads and their train service employees, 
declaring that “Arbitrary action on the part of either side without 
the disputed questions arising from the demands of both sides 
being submitted to a careful and impartial investigation would 
b< inimical to the public.” 

\ccording to press reports the strike of men employed on the 
construction of the government railroad in Alaska was ended on 
‘Morch 7, when the men returned to work pending an adjustment 
6! the controversy. A scale of wages will be formulated by a 
committee representing the unions and the Alaska Engineering 


Commission, and will be made retroactive to the date when the 
men return to work. 

Machinists, boilermakers, blacksmiths, sheet metal workers and 
car men employed on the Cincinnati, Hamilton & Dayton have 
filed a petition in the United States district court at Cincinnati, 
asking that the receivers of the road be ordered to meet with 
them and discuss demands for increases in wages and changes in 
working conditions. 

About 300 workmen in the shops of the New York, Ontario & 
Western at Norwich, N. Y., struck March 9 asking increases of 
pay of five cents an hour for daywork and 15 per cent for piece- 
work. Considerable numbers of men have left their work at 
other points on the road and among these are said to be some 
freight house employees, engine house helpers and trackmen. 

About 100 trainmen of the Gulf & Ship Island struck on March 
8. The company employed new men in their places. On the 12th 
a flagman of a passenger train was beaten by strikers or strike 
sympathizers. 





Cornell Alumni 


As has been the custom in recent years special tables will be 
reserved for the alumni of Cornell University, at the annual din- 
ner of the American Railway Engineering Association at the 
Congress Hotel, Chicago, on Wednesday evening, March 22. 
Alumni desiring seats at this table should communicate with H. 
H. C. Holloway, 647 Railway Exchange building, Chicago. 





The Hudson & Manhattan 


The Travelers Insurance Company, giver of the gold medal 
which has been awarded to the Hudson & Manhattan Railroad 
Company for its record in safeguarding the lives of employees 
and the public, gives the following data concerning that road: 

The Hudson & Manhattan, better known as the Hudson Tubes, 
was built by William G. McAdoo and Walter G. Oakman, with 
the financial backing of Pliny and Wilbur C. Fisk and the en- 
gineering skill of Charles M. Jacobs and J. Vipond Davies. 

These tubes carry a large proportion of the Jersey commuters 
in and out of New York every day, as well as large numbers of 
women shoppers from the Jersey suburbs and the not inconsider- 
able number of people who leave the Pennsylvania Railroad at 
Manhattan Transfer. They have been in operation for eight 
years and in that time have carried 400,000,000 passengers, or 
about four times the population of the United States; but in all 
that time not a single life has been lost because of any accident 
or fault in train operation. 

This has been made possible by an elaborate and almost infal- 
lible system of automatic block signals, automatic train stops, and 
numerous safety devices in the cars. All the precautions that 
experienced safety engineers could suggest have been adopted for 
the greater protection of the employees, and these have been 
supplemented from time to time by new safety measures that 
were worked out as a result of continuous inspection and study 
of conditions in the car shops and power stations. 

The system is operated between four distinct terminal points; 
and within a mileage of 7.91 miles there are fifteen junction points. 
Over this complex network the running of trains at high speed 
would be extremely hazardous unless proper measures were taken 
to safeguard against accidents. In a year’s time 660,000 passenger 
trains, or an average of 1,800 each day, are run, in conformity 
with regular schedules. During the rush hours trains are des- 
patched from all the terminals under a ninety-second headway. 
Only one minute is allowed at the terminals for unloading and 
loading passengers. This could not be done without separate 
platforms and stairways for loading and unloading. Practically 
all of the system is underground and artificially lighted, but there 
has never been an accident in the tunnels which would be at- 
tributed to a lack of illumination. As to the efficiency of the 
block signal system, in the year ended June 30, 1915, there were 
only 54 cases of failure in 63,866,450 signal movements. 
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March 17, 1916 


Railway Mail Pay Controversy 
[From a paper by Ralph Peters] 


It is idle to point out that the appropriation bill which the 
House Committee has recommended this year carries a slightly 
increased appropriation for railway mail pay. The amount ap- 
propriated means nothing if Congress is to pass the Moon bill, by 
which the amount actually paid could be reduced at the will of 
the Post Office administration. 

And the intention is to reduce the pay. We have the word of 
the chairman of the House post office committee for it. His 
statement to that effect is in the Congressional Record. : 

The great injustice of the Moon bill, with its “space plan” of 
pay, is that it would fix a minimum rate for car space and then 
permit maximum loading of the space without additional pay 
for the extra weight carried. The service which the railroads 
render is the carrying of such a weight of mail such a distance. 
[It is not the hauling of a car a certain number of miles. The car 
is merely the instrument by which the service is performed. This 
is the reason why the “space plan” is fatally defective. It does 
not base the pay upon the service rendered. A mechanic is not 
gaid by the size or number of tools he uses. He is paid for the 
work he does, and the railroads should be paid in the same way. 

The Moon bill purports to give the railroads about 23 cents for 
hauling the contents of a 60-ft. mail car one mile. This might, 
perhaps, be considered fair pay for hauling a load of something 
like 24% tons of mail or parcel post that distance. At any rate, 
it would be roughly what the present law gives the railroads, as 
an average, for carrying such a load one mile. In view of what 
Mr. Brandeis and the other authorities have said, it can hardly 
be called excessive pay. 

But the 60-foot car holds 20 tons and the Moon bill would let 
the Post Office Department fill it to capacity without paying a 
cent for the extra weight the railroad would have to haul. In 
plain language, the Department would be paying for 2% tons and 
getting 17% tons carried free. If an express company were ac- 
corded a similar privilege, wouldn’t there quickly be a boom in 
its stock? The Interstate Commerce Commission requires every 
private shipper to pay for each ton and each pound that he ships. 
Why should Congress order the railroads to do for the Post 
Office Department something that it has declared to be a crime 
when done for a citizen? 

Why is it that the Post Office Department so strenuously re- 
sists paying the railroads more money when it makes them per- 
form more service? 

Why does it ask for a different rule from that which is held to 
be fair for all other shippers? 

The Post Office Department, under its present head, has gone 
into the freight business. It is soliciting the carrying of mer- 
chandise, for hire and profit, through the heavy parcel post. It 
is competing aggressively for this business. But when it gets the 
business, it has to make the railroads do the carrying. 





Question of Railway Wages Should Interest Congressmen 


| Daniel Willard, president of the Baltimore & Ohio, in a newspaper inter- 
view. ] 

If such cases of management of individual railroads as the 
New Haven, the Rock Island, the St. Louis and San Francisco 
and others, involving the interests of limited sections of the public 
and of comparatively small bodies of stockholders, were worthy 
of the attention of Congress, why shouldn’t a matter involving 
the transportation service rendered the whole public of the United 
States and the interests of all holders of railroad securities be 
considered quite as well worth the attention of the same tribunal ? 

Undoubtedly the public is interested in the right of train crews 
to fair, even good, rates of pay and suitable working conditions. 
(i it should develop on investigation that these men are not now 
well paid, considering the nature and circumstances of their serv- 
icc, they should have their wages increased. 

'f it should then appear that the railroads are unable to add 
such increase to their expenses and still render the kind of service 
that the public demands, while returning to owners of the capital 
iuvested the amount of profit necessary to attract the additional 

ital the railroads require to enable them to take care of the 

intry’s expanding business, they should be allowed to increase 
ir rates and charges. 
+f, on the other hand, it should appear that the engineers, con- 
<octors, firemen and trainmen are already fairly paid, then there 
"0 reason why the public should be compelled to pay higher 
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rates, simply because these four large organizations have made, 
or expect to make, most unusual demands. 

Officers of the brotherhoods have expressed their dissatisfac- 
tion with the results of arbitration in the past and have intimated 
that they might refuse to arbitrate in this case. If they should 
do that, it appears to me that a Congressional investigation, or a 
thorough inquiry by the Interstate Commerce Commission, acting 
under a mandate from Congress, might then become inevitable. 





The June Conventions 


The following is the list of companies who have thus far re- 
served space for the exhibit of the Railway Supply Manufactur- 
ers’ Association at Atlantic City in June: 


Acme Supply Co., Chicago. 

American Abrasive Metals Co., New York. 
American Arch Co., New York. 

American Balance Valve Co., Jersey Shore, Pa. 
American Brake Shoe & Foundry Co., Mahwah, N. J. 
American Car & Foundry Co., New York. 
American Electric Railway Association, New York. 
American Flexible Bolt Co., Pittsburgh, Pa. 
American Locomotive Co., New York. 

American Mason Safety Tread Co., Boston, Mass. 
American Steel Foundries, Chicago. 

Anchor Packing Co., Philadelphia, Pa. 
Armstrong Cork Co., Pittsburgh, Pa. 

Ashton Valve Co., Boston, Mass. 

Associated Malleable Iron Manufacturers, Cleveland, O. 
Automatic Ventilator Co., New York. 

Barco Brass & Joint Co., Chicago. 

Besly, Charles H. & Co., Chicago. 

Bettendorf Co., Bettendorf, Ia. 

Bird-Archer Co., New York. 

Bowser, S. F. & Co., Inc., Ft. Wayne, Ind. 
Boyce Fuel Economizer Co., New York. 

Breakless Staybolt Co., Pittsburgh, Pa. 

Buckeye Steel Castings Co., Columbus, O. 

Buffalu Brake ig Co., New York. 

Byers, A. M. Pittsburgh, Pa. 

Cambria Steel Ce, Philadelphia, Pa. 

Camel Co., Chicago. 

Carborundum Co., Niagara Falls, N. Y. 

Carnegie Steel Co., Pittsburgh, Pa, 

Chase, L. C. & Co., Boston, Mass. 

Chicago Car Heating Co., Chicago. 
Chicago-Cleveland Car Roofing Co., Chicago. 
Chicago Pneumatic Tool Co., Chicago. 

Chicago Railway Equipment Co., Chicago. 
Chicago Steel Car Co., Chicago. 

Chicago Varnish Co., Chicago. 

Commonwealth Steel Co., St. Louis, Mo. 

Consolidated Car Heating Co., Albany, N. Y. 

Consolidated Railway Electric Light & Equipment Co., New York. 
Crane Co., icago. 

Crosby Steam Gauge & Valve Co., Boston, Mass, 

Curtain Supply Co., Chicago. 

Damascus Brake Beam Co., Cleveland, O. 

Davis Machine Tool Co., Inc., Rochester, N. Y. 

Dearborn Chemical Co., Chicago. 

Detroit Lubricator Co., Detroit, Mich. 

Dixon, Joseph, Crucible Co., Jersey City, N. 
Dodge Metal Hose Co., Inc., Wellsville, N. 
Draper Manufacturing Co., Port Huron, Mich. 
Duff Manufacturing Co., Pittsburgh, Pa. 
DuPont Fabrikoid Co., Inc., Wilmington, Del. 
Economy Devices Corporation, New York. 

Edison Storage Battery Co., Orange, N. J. 
Edwards, O. M. Co., Inc., Syracuse, N. Y. 
Electric Storage Battery Co., Philadelphia, Pa. 
Elwell-Parker Electric Co., New York. 
Enterprise Railway Equipment Co., Chicago. 
Equipment Improvement Co., New York. 

Ewald Iron Co., Louisville, Ky. 

Flannery Bolt Co, Pittsburgh, Pa. 

Flint & Chester, Inc., New York. 

Franklin Railway Supply Co., New York. 

Frost Railway Supply Co., Detroit, Mich. 

Galena Signal Oil Co., New York. 

Garlock Packing Co., Palmyra, N. Y. 

General Electric Co., Schenectady, N. Y. 

Gold Car Heating & Lighting Co., New York. 
Goldschmidt Thermit Co., New York. 

Gould Coupler Co., New York. 

Greene, Tweed & Co., New York. 

Greenfield Tap & Die Corporation, Greenfield, Mass, 
Greenlaw Manufacturing Co., Boston, Mass. 
Grifin Wheel Co., Chicago. 
Grip Nut Co., Chicago. 

Hale & Kilburn Co., New York. 
Hanna Locomotive Stoker Co., W. New Brighton, N. Y. 
Harrington, Edwin Son & Co., Inc., on Pa. 
Hauck Manufacturing Co., Brooklyn, N. Y 

Hewitt Rubber Co., Buffalo, Na Ss 

Hewitt Steel Corporation, New York. 

Heywood Bros. & Wakefield Co., Wakefield, Mass. 
Hunt-Spiller Manufacturing Corporation, South Boston, Mass. 
Illinois Steel Co., Chicago. 

Imperial Car Cleaner Co., Newark, N. J. 

Independent Pneumatic Tool Co., Chicago. 

Ingersoll-Rand Co., New York. 

Jacobs-Shupert U. S. Firebox Co., Coatesville, Pa. 


Jefferson Union Co., Lexington, Mass. 
Jenkins Bros., New York. 

Johns-Manville, H. W. Co., New York. 
Jones & Laughlin Steel Co., Pittsburgh, Pa. 


Jones, B. M. & Co., Inc., Boston, Mass. 


Julian-Beggs Signal Co., Terre Haute, Ind. 


Kerite Insulated Wire & Cable Co., Inc., New York. 
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Keystone Equipment Co., Philadelphia, Pa. 
Lehon Co., Chicago. 

Locomotive Stoker Co., Schenectady, N. Y. 
Locomotive Superheater Co., New York. 

Long, Chas. R., Jr., Co., Louisville, Ky. 
Lubricating Metal Co., New York. 

Lukens Iron & Steel Co., Coatesville, Pa. 
Lunkenheimer Co., Cincinnati, O. 

MacRae’s Biue Book Co., New York. 

Magnus Metal Co., New York. 

Magnusson, John A., Tacoma, Wash. 

Mahr Manufacturing Co., Minneapolis, Minn. 
Manning, Maxwell & Moore, Inc., New York. 
Massachusetts Mohair Plush Co., Boston, Mass. 
Metals Production Equipment Co., New York. 
Miner, W. H., Chicago. 

Midvale Steel Co., Philadelphia, Pa. 

Mudge & Co., Chicago. 

McConway & Torley Co., Pittsburgh, Pa. 
McCord & Co., Chicago. 

McGraw Publishing Co., New York. 
McKinnon Chain Co., Buffalo, N. Y. 
cepa ssereis Manufacturing Co., St. Louis, Mo. 
Nathan Manufacturing Co., New York. 

National Car Wheel Co., Pittsburgh, Pa. 

National Lock Washer Co., Newark, N. J. 
National Malleable Castings Co., Cleveland, O. 
National Tube Cvo., Pittsburgh, Pa. 

Newton Machine Tool Works, Inc., Philadelphia, Pa. 
New York Air Brake Co., New York. 

Norton, A. O., Inc., Boston, Mass. 

Nuttall, R. D. Co., Pittsburgh, Pa. 

Nutter & Barnes Co., Hinsdale, N. H. 

Okonite Co., New York. 
O’Maliey-Beare Valve Co., Chicago. 

Pantasote Co., New York. 

Parkesburg Iron Co., Parkesburg, Pa. 

Paxton-Mitchell Co., Omaha, Neb. 

Pilliod Co., Swanton, O. 

Pocket List of Railroad Officials, New York. 

Pratt & Lambert, Inc., Buffalo, N. Y. 

Pressed Steel Cur Co., New York. : 

Pyle Naticnal Electric Headlight Co., Chicago. 

Pyrene Manufacturing Co., New York. 

& C Co., New York. 

ailway Materiais Co., Chicago. 

Railway Periodicals Co., Inc., New York. 

Railway Review, Chicago. 

Railway Supply & Equipment Co., Atlanta, Ga. 

Railway Utility Co., Chicago. 

Ralston Steel Car Co., Pittsburgh, Pa. 

Reading specialties Co., Reading, Pa. : 
Refrigerator Heater & Ventilator Car Co., St. Paul, Minn. 
Reliance Electric & Engineering Co., Cleveland, O. 
Robinson Co., Boston, Mass. 

Rome Merchant Iron Mill, New York. 

Ryerson, Jos. T. & Son, New York. 
’ Safety Car Heating & Lighting Co., New York. 

Safety First Manufacturing Co., Chicago. 

Schaefer Equipment Co., Pittsburgh, Pa. 

Schroeder Headlight Co., Evansville, Ind. 

Sellers, Wm. & Co., Inc., Philadelphia, Pa. 
Sherwin-Williams Co., Cleveland, O. 

Simmons-Boardman Publishing Co., New York. 

Sipe, James B. & Co., Pittsburgh, Pa. . 

Southern Locomotive Valve Gear Co., Knoxville, Tenn. 
Southern Pine Association, New Orleans, La. 

Standard Asphalt & Rubber Co., Chicago. 

Standard Car Truck Co., Chicago. 

Standard Coupler Co., New York. 

Standard Heat & Ventilation Co., New York. 

Standard Stoker Co., Inc., New York. 

Summers Steel Car Co., Pittsburgh, Pa. 

Symington, T. H. Co., Rochester, N. Y. 

Transportation Utilities Co., New_York. 

Union Carbide Sales Co., New York. 

Union Draft Gear Co., Chicago. | 

Union Railway Equipment Co., Chicago. 

Union Spring & Manufacturing Co., Pittsburgh, Pa. 
United Engineering & Foundry Co., Pittsburgh, Pa. 

U. S. Light & Heat Corporation, Niagara Falls, N. Y. 
U. S. Metal & Manufacturing Co., New York. 

U. S. Metallic Packing Co., Philadelphia, Pa. 

Universal Car Seal & Appliance Co., Albany, N. Y. 
Universal Draft Gear p 9 rome el Co., Chicago. 
Valentine & Co., New York. 

Vissering, Harry & Co., Chicago. 

Warner & Swasey Co., Cleveland, O. 

Watson-Stillman_ Co., New York. 

Waugh Draft Gear Co., Chicago. 

Wayne Oil Tank & Pump Co., Ft. Wayne, Ind. 

West Disinfecting Co., New York. f 

Western Railway Equipment Co., St. Louis, Mo. 

Western Steel Car & Foundry Co., New York. 
Westinghouse Air Brake Co., Pittsburgh, Pa. 
Westinghouse Electric & Manufacturing Co., 
Wheel Truing Brake Shoe Co., Detroit, Mich. 
White Enamel Refrigerator Co., New York. 
Wilson Remover Co., Newark, N. J. 

Wilson Welder & Metals Co., New York. | 
Wood, Alan Iron & Steel Co., Philadelphia, Pa. 
Woods, Edwin S. & Co., Chicago. 

Yale & Towne Manufacturing Co., New York. 

TRACK EXHIBIT. 


Refrigerater Heater & Ventilator Car Co., St. Paul, Minn. 


Pittsburgh, Pa. 


Modern Commissary Building for the New Haven 


The New York, New Haven & Hartford has recently com- 
pleted the reconstruction of the building in Boston used for 
the storage of foodstuffs and supplies for the company’s fifteen 
dining cars, which serve about 500,000 meals a year. 

The building is a two-story structure. On the ground floor are 
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the receiving and delivery departments and the refrigerating 
plant, the latter being divided into separate compartments, one 
for fish and oysters, and others for fruit and vegetables, poultry, 
meat, smoked meats, butter and eggs, milk and cream and for 
cheese. The temperatures in the compartments are maintained 
by thermostats. The ground floor also contains storage rooms 
for bottled goods, cigars and canned goods. On the second floor 
there are offices for the dining car superintendent and his as- 
sistants, and storerooms for china, glassware, linen and silver 
There is enough linen on hand to last the company for two years, 
large quantities having been bought in anticipation of increased 
prices. There are also six large lockers, each containing the com- 
plete equipment for one dining car, for use in case of emergency 

All of the 15 dining cars are supplied from this station, each car 
being in Boston every other day except for a few which are on 
the road for three days. About 15,000 Ib. of roasting chicken. 
20,000 to 25,000 Ib. of beef and 7,000 lb. of broilers are con- 
sumed on the New Haven’s cars each month. In October, 1915. 
the cars served 36,276 meals—an increase of 2,836 over October. 
1914, 


Medals for Old-Timers 

The Southern Railway Company is to award medals to its 
employees who have seen more than 25 years of continuous 
service. The company has in its service 1,758 men in all classes 
from general officers to blacksmith helpers who have been in 
the service that length of time. There are 34 men who have 
exceeded fifty years and there are 235 negroes on the list. These 
men, says President Fairfax Harrison, “are the best men the 
company carries on its rolls, for they have proved their loyalty 
and their fitness in the hard school of experience and by sur- 
vival of strict discipline. To recognize their achievement and 
to commemorate their honorable record the company has ar- 
ranged to award to each one of them a medal which they can 
wear so long as they live and hand down as an heirloom to their 
families.” 

The medal is of bronze and is the work of the sculptor Victor 
Brenner, of New York. The obverse of the medal bears the in- 
scription “Southern Railway Company, for Loyalty,” and shows 
a section of modern double track equipped with automatic signals, 
with an all-steel passenger train running through the mountains 
of north Georgia. The reverse shows three symbols of modern 
railroading, a telephone despatcher at his switchboard, a section 
gang engaged in track work and a heavy power press to repre- 
sent the shop crafts. On the reverse also is engraved the name 
of the man to whom the medal is awarded, with the dates of 
his record. 


Central Railway Club 

The principal speaker at the annual dinner of the Central Rail- 
way Club held at the Hotel Statler, Buffalo, N. Y., Thursday eve- 
ning, March 9, was John J. McInerney, of Rochester, general 
counsel of the New York State Motor Federation. Myr. Mc- 
Inerney spoke on “Preparedness of Men to Enter the Railroad 
Service and the Possibilities of Advancement in the Service.” He 
maintained that railway men were not properly “prepared ;” that 
no one of our great colleges trained men for practical railway 
service, and that, in consequence, there was clearly need for 
training schools or colleges for railway men. 

The other speakers were W. L. Conwell, assistant to the presi- 
dent of the Safety Car Heating & Lighting Company and John D 
Wells, editor of the Buffalo News. Frank Hedley, vice-president 
and general manager of the Interborough Rapid Transit Com 
pany, of New York, was toastmaster. 

One of the features of the evening was the testimonial accorded 
Harry Vought who, for 25 years, has held an official relationship 
with the club, two years as assistant secretary and treasurer and 
twenty-three as secretary and treasurer. Mr. Vought was presented 
with a purse of gold and was later arraigned on an indictment 
offered by B. A. Hegeman, Jr., president of the United States 
Metal & Manufacturing Company, and D. W. Pye, president of 
the Transportation Utilities Company. He had to plead to « 
long list of charges after which Toastmaster Hedley, as judge. 
passed judgment upon his case and presented him with a roll oi 
bank notes on behalf of the New York delegation. 

The dinner was considered the most successful yet held. There 
were 265 ladies and gentlemen present, of which sixty-seven were 
from New York, forty-seven of the New York delegation having 
come to Buffalo on three special cars. j 





March 17, 1916 


MEETINGS AND CONVENTIONS 


The following list gives names of secretaries, date of next or regular 
meetings, and places P meeting of those associations which will meet during 
the next three months. The full list of meetings and conventions is pub- 
lished only in the first issue of the Railway Age Gazette for each month. 


Arr Braxg Association.—E. M. Nellis, 53 State St., Boston, Mass. Next 
convention, May 2-5, 1916, Atlanta, Ga. : 

AMERICAN RatLtway ENGINEERING AssociaTION.—E. H. Fritch, 900 S. Mich- 
igan Ave., Chicago. Next convention, March 21-23, 1916, Chicago. 

AMERICAN SocieTY OF CiviL_ENGINEERS.—Chas. Warren Hunt, 220 W. 
57th St., New York. Regular meetings, Ist and 3d Wednesday in 
month, except July and August, 220 W. 57th St., New York. 

AMERICAN Society OF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
39th St., New York. 

ASSOCIATION OF Raitway Ciaim AcENntTs.—Willis H. Failing, Terminal Sta- 
tion, Central of New Jersey, Jersey City, N. Next meeting, May 
17, 1916, Hotel Traymore, Atlantic City, N. J. 

CANADIAN Rai_tway CLus.—James Powell, Grand Trunk, P. O. Box 7, St. 
Lambert (near Montreal), Que. Regular meetings, 2d Tuesday in 
month, except June, July and August, Windsor Hotel, Montreal, Que. 

CaNnaDIAN Society oF Civit EnGingers.—Clement H. McLeod, 176 Mans- 
field St., Montreal, Que. Regular meetings, lst Thursday in October, 
November, December, February, March and April. Annual meeting, 
January, Montreal. 

Car ForeMen’s AssociaTION OF Cuicaco.—Aaron Kline, 841 Lawlor Ave., 

‘hicago. Regular meetings, 2d Monday in month, except June, July 
and August, Hotel La Salle, Chicago. — 

CenTRAL Raitway Cius.—H. D. Vought, 95 Liberty St., New York. Regu- 
lar meetings, 2d Friday in January, May, September and November. 
Annual meeting, 2d Thursday in March, Hotel Statler, Buffalo, N. Y. 

ENGINEERS’ SociETy OF WESTERN PENNSYLVANIA.—Elmer K. Hiles, 2511 
Oliver Bldg., Pittsburgh, Pa. Regular meetings, Ist and 3d Tuesday, 
Pittsburgh, Pa. 

FREIGHT CLaim Association.—Warren P. Taylor, Traffic Manager, R. F. 
& . Richmond, Va. Annual session, May 17, 1916, Washington, 


GENERAL SUPERINTENDENTS’ ASSOCIATION OF CHIcaco.—A. M. Hunter, 321 
Grand Central Station, Chicago. Regular meetings, Wednesday, pre- 
ceding 3d Thursday in month. Room 1856, Transportation Bldg., 
Chicago. 

INTERNATIONAL Rartway Fuet Assocration.—J. G. Crawford, 547 W. Jack- 
son Blvd., Chicago. Annual meeting, May 15-18, Hotel Sherman, 
Chicago. 

Master Borrer Maksgrs’ Assocration.—Harry D. Vought, 95 Liberty St., 
‘Yew York. Annual convention, May 23-26, 1916, Hollenden Hotel, 
Cleveland, Ohio. 

NaTIONAL RatLway AppLiaNces Assoc1aT1ion.—C. W. Kelly, 349 People’s 
Gas Bldg., Chicago. Next convention, March 21-23, 1916, Chicago. 

New Enctanp RaiLroap CLus.—W. E. Cade, Jr., 683 Atlantic Ave., Bos- 
ton, Mass. Regular meeting, 2d Tuesday in month, except June, 
July, August and September, Boston. 

New York RaiLroap CLus.—Harry D. Vought, 95 Liberty St., New York. 
Regular meeting, 3d Friday in month, except June, July and August, 
29 W. 39th St., New York. 

NraGARA FRonTIER Car MeEn’s Association.—E. N. Frankenberger, 623 
Brisbane Bldg., Buffalo, N. Y. Meetings, 3d Wednesday in month, 
New York Telephone Bldg., Buffalo, N. Y. 

Peoria ASSOCIATION OF RAILROAD OFFicers.—M. W. Rotchford, 410 Masonic 

emple Bldg., Peoria, Ill. Regular meetings, 3d Thursday in month, 
Jefferson Hotel, Peoria. 

RaiLroap CLus oF Kansas City.—Claude Manlove, 1008 Walnut St., Kan- 
am City, Mo. Regular meetings, 3d Saturday in month, Kansas 

ity. 

Rartway Cus oF PittsrurcH.—J. B. Anderson, Room 207, P. R. R. Sta., 
Pittsburgh, Pa. Regular meetings, 4th Friday in month, except June, 
July and August, Monongahela House, Pittsburgh. 

RaiLway SicnaL Assoctation.—C. C. Rosenberg, Myers Bldg., Bethlehem, 
Pa. Midyear meeting, March 20, Chicago. Next annual convention, 
September, 1916, Grand Hotel, Mackinac Island, Mich. 

RAILWAY STOREKEEPERS AssociATION.—J. P. Murphy, N. Y. C. R. R., Bex 
C, Collingwood, Ohio. Annual meeting, May, 1916. 

RicHMoND RaiLroap Cius.—F. O. Robinson, x ©O., Richmond, Va. 
Regular meetings, 2d Monday in month, except June, July and 
August. 

St. Louts Rartway CrLus.—B. W. Frauenthal, Union Station, St. Louis, 
Mo. Regular meetings, 2d Friday in month, except June, July and 
August, St. Louis. 

Satt Lake Transportation CLus.—R. E. Rowland, David Keith Bldg., Salt 
Lake City, Utah. Regular meetings, lst Saturday of each month, 

? Salt Lake City. 

SOUTHERN AssociATION OF Car Service Orricers.—E. W. Sandwich, A. & 
W. P. R. R., Atlanta, Ga. Next meeting, April, 1916. 

SouTHERN & SouTHWESTERN RatLway Cius.—A. J. Merrill, Grant Bldg., 
Atlanta, Ga. Regular meetings, 3d Thursday, January, March, May, 

: July, September, November, 10 A. M., Piedmont Hotel, Atlanta. 

ToLEpO TRANSPORTATION CLUB.—Harry S. Fox, Toledo, Ohio. Regular 
meetings, lst Saturday in month, Boody House, Toledo. 

TrarFic CLus oF Cuicaco.— harton, La Salle Hotel, Chicago. 

TRarFic CLus of Newark.—Roy S. Bushy, Firemen’s Bldg., Newark, N. J. 
Regular’ meetings, Ist Monday in month, except July and August. 

- The Washington, 559 Broad St., Newark. 

CearFic Crus or New Yorx.—C. A. Swope, 291 Broadway, New York. 
Regular meetings, last Tuesday in month, except June, July and 

: August, Waldorf-Astoria Hotel, New York. 

lrarric Crus oF PittssurcH.—D. L. Wells, Gen’l Agt., Erie R. R., 1924 

: Oliver Bldg., Pittsburgh, Pa. Meetings, bi-monthly, Pittsburgh. 

TrarFic Crus oF St. Lours:—A. F. .Versen, Mercantile Library Bldg., 
St. Louis, Mo. Annual meeting in November. Noonday meetings, 

October to May. 

CxaNSPoRTATION CLUB oF Detroit.—W. R. Hurley, Superintendent’s office, 
= Y. C, R. R., Detroit, Mich. Meetings monthly, Normandie Hotel, 

etroit. 

Society oF ENGINEERS.—Frank W. Moore, 1111 Newhouse Bldg., 

Salt Lake City, Utah. Regular meetings, 3d Friday in month, ex- 
cept July and August, Salt Lake City. 

Western Canapa Rartway Cius.—L. Kon, Immigration Agent, Grand 
Trunk Pacific, Winnipeg, Man. Regular meetings, 2d Monday, ex- 

: cept June, July and August, Winnipeg. 

Wesvern Rattway Ctius.—J. . Taylor, 1112 Karpen Bldg., Chicago. 

Regular meetings, 3d Tuesday in month, except June, July and 
: August, Grand Pacific Hotel, Chicago. 

W ESTERN Society OF ENGINEERS.—E. N. Layfield, 1735 Monadnock Block, 
Chicago. Regular meetings, 1st Monday in month, except January, 
July and August, Chicago. Extra meetings, except in July and 
August, generally on other Monday evenings. Annual meeting, Ist 
Wednesday after 1st Thursday in January, Chicago. 
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Jacob M. Dickinson, receiver for the Chicago, Rock Island & 
Pacific, has been authorized by the federal court to enter into a 
contract with the Union Pacific for the use of the latter’s tracks 
from Kansas City, Mo., to North Topeka, Kan. 


The automobile manufacturers of America used 21,502 freight 
cars in shipping their product in February of this year, as com- 
pared with 11,973 in February, 1915, according to a compilation 
made by J. S. Marvin, traffic manager of the National Auto- 
mobile Chamber of Commerce. The number of cars used in 
January was 19,973 more than in January, 1915. 


The Lehigh Valley Railroad has opened its new freight station, 
to be known as Hudson River pier 8, located at the foot of 
Rector street, New York. The new pier, erected at a cost ex- 
ceeding $1,000,000, is the latest word in modern pier construc- 
tion. It is 730 feet long by 75 feet wide, with water rights on 
both sides. It is fireproof throughout, being built of steel and 
concrete, and it has an automatic sprinkler system. It is pro- 
vided with a liberal equipment of gangway bridges, scales and 
overhead cranes; and a modern lighting system provides not only 
for the illumination of the pier and bulkhead structures, but 
also the interiors of cars on floats alongside the pier. There is 
room to load three of the largest car floats, each with a capacity 
of 23 cars, at the same time; or, working the pier to its maxi- 
mum capacity, five floats, holding a possible 115 cars, can un- 
load at once. 





The General Freight Congestion 


The Merchants & Miners Transportation Company’s steam- 
ships are accepting at Savannah for Philadelphia only perishable 
freight. 

Many carloads of material for war munitions are being shipped 
eastward from Pittsburgh, Pa., by express. 

A press despatch from Seattle, Wash., says that the freight 
waiting in the railroad yards there to be loaded into ships for 
Vladivostok amounts to 5,000 carloads; and even larger quan- 
tities are said to be waiting at Vancouver, B. C. 

The Southern Pacific is now refusing all freight northbound by 
steamship from Galveston and New Orleans, the congestion at 
those ports having become so severe as to blockade the railroad 
line. The company is now running three steamships a week from 
Galveston to New York and two from New Orleans. To relieve 
the situation in the northbound traffic, some of the vessels are re- 
turning from New York without stopping to take on a south- 
bound load. 

The New York, New Haven & Hartford on March 10 sus- 
pended all embargoes except those on soft coal, until March 14; 
this in order to afford a little relief to merchants and manufac- 
turers whose needs were extreme. The congestion of freight on 
the New Haven Company’s lines continues very acute, and con- 
signees were urgently requested not to order material loaded 
except such as was needed to meet immediate necessities. 

The freight congestion in Connecticut has become so severe 
and has been so long continued that one manufactory is trans- 
porting wire rods from Trenton, N. J., by boat through the canal, 
the Raritan River and Long Island Sound; and is carrying the 
metal 30 miles inland by trucks after it is taken off the boats. 
A manufacturer of war munitions in New England is said to be 
running automobile trucks between his factory and Bethlehem, 
Pa. A manufacturer in New Jersey is said to have had a car- 
load of hardware brought from some point in New England by 
passenger train. In New England large quantities of merchan- 
dise, which normally would go by freight are being sent by parcel 
post. 





Shippers Voting on Increased Demurrage Rate 


The National Industrial Traffic League has taken a referendum 
vote of its membership on the question of authorizing its demur- 
rage committee to join with the Committee on Relations Between 
Railroads of the American Railway Association in a recommen- 
dation to the Interstate Commerce Commission, providing for a 
progressive increase in the demurrage rate on freight cars, the 
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proposed revised schedule to be in force for a period of three 
months. A conference between the American Railway Associa- 
tion committee and the league committee was held at Chicago on 
March 6, following a previous meeting at which various plans for 
relieving the car congestion and car shortage situation had been 
discussed. The railroad committee proposed a plan providing 
for a demurrage rate of $1 per day for the first three days after 
the expiration of the free time, $3 a day for the two succeeding 
days and $5 a day thereafter. This the shippers’ committee de- 
clined to approve, but it was willing to join with the railroads in 
a recommendation to the commission providing for a rate of $1 
per day for the first three days after the expiration of free time, 
and $2 a day thereafter, and also a change in the average agree- 
ment. Under the proposed change in this rule, in the computing 
of debits and credits, credits will only be applied during the 
first three days after the expiration of free time, instead of within 
five days. That is, a credit will only cancel a debit of one day at 
the $1 rate, but will not be used to cancel a debit of one day at 
the higher rate. It had been proposed to submit this recommen- 
dation to the commission at the hearing at Washington last week, 
but as it was found that many shippers had gone on record as 
being opposed to any increase in the demurrage rates the League 
committee found it necessary to submit the proposition to a ref- 
erendum vote with its recommendation. 


Car Surpluses and Shortages 


The American Railway Association Committee on Relations 
Between Railroads, Arthur Hale, Chairman, has issued Statistical 
Statement No. 14, giving a summary of freight car surplus and 
shortages for March 1, 1916, with comparisons, as follows: 
Total Surplus:— 

March 1, 


February 1, 
March 1, 1915 


53,611 
322,290 


The surplus for February 1, 1916, shown above, includes figures 
reported since the issue of Statistical Statement No. 13. 
Surplus cars show a reduction of approximately 12,000 since 


February 1. The greater part of the reduced box car surplus is 
in the Southeast. A considerable surplus of miscellaneous cars is 
reported on the Pacific Coast, and a small surplus of coal cars on 
the Pacific Coast and in the Northwest. There is very little sur- 
plus of any class of equipment in any other one section. 
Total Shortage:— 

March 1, 


February 1, 
March 1, 1915 


The shortage for February 1, 1916, shown above, includes 
figures reported since the issue of Statistical Statement No. 13. 

The total car shortage on March 1 is the largest reported for 
this period in any year since 1907, and is almost 30,000 greater 
than on February 1. The larger part of the total shortage con- 
sists of box cars, mostly west and northwest of Chicago; C. F. A. 
territory also shows a considerable shortage of this equipment. 
The coal car shortage in the East has more than doubled in the 
last month, and amounts to approximately 10,000. A shortage of 
coal cars is also reported in C. F. A. territory and in the south- 
east. 

The figures by classes of cars follow: 


Classes— 
Flat 


Coal and Gondola 
Miscellaneous 


Surplus. Shortage. 


2:087 
17465 
4,069 


62,275 





Shippers Urged to Load Cars to Capacity 


O. F. Bell, secretary-treasurer of the National Industrial Traf- 
fic League, has issued a circular emphasizing the necessity for 
the co-operation of shippers with railroads in conserving the 
available car supply. The circular calls attention to resolutions 
adopted by the league at its meeting in Chicago in November, 
urging all shippers to make all possible efforts to promptly release 
equipment and to load cars as near to their carrying capacity as 
commercial conditions will permit, and that the railroads be urged 
to move all freight cars with despatch. The circular says in part: 
“Conditions have arisen which again bring the question of car 
shortage to the attention of every shipper and receiver in the 
country. Cars are becoming scarce and the supply of available 
equipment is inadequate to take care of the enormous tonnage 
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of the country. It is the duty of every shipper, so far as it is in 
his power, to conserve the present car supply. It is desired to lay 
special emphasis on the following points: First, cars should be 
loaded and unloaded promptly; second, a greater number of cars 
should not be ordered than actually needed; and, third, cars 
should be loaded to capacity whenever practicable.” 

The Minnesota Railroad Commission has issued a circular to 
shippers saying that the shortage of cars “can be to a vast ex- 
tent remedied by having shippers lend their efforts toward the 
more prompt release of equipment that comes to them under load, 
and by utilizing the full capacity of all cars supplied them for 
shipments. The under-loading of cars by shippers contributes 
largely to car shortage conditions. As an illustration, on one line 
of road during a recent period a movement of 203 cars of grain 
revealed the fact that 143 cars would have actually carried the 
entire consignment had cars been loaded to capacity. Here was 
an unnecessary loss of the service of 60 cars which could have 
been eliminated had the cars been loaded up to a weight not in 
excess of 10 per cent over the minimum weight provided for 
the kind of grain shipped. The commission is firmly of the 
opinion that by complying with these suggestions an improvement 
in the present conditions will be inevitable, and again earnestly 
requests the co-operation of all shippers.” : 

The Illinois Public Utilities Commission has also issued a cir- 
cular saying that the situation “makes necessary the utilization of 
every resource in the hands of the railroads and the intelligent 
co-operation of shippers in promptly unloading cars immediately 
they are spotted, as well as the prompt reloading to full visible 
capacity.” 

“In this emergency,” the commission says, “shippers can very 
materially assist by utilizing the full visible capacity of the cars 
furnished up to 10 per cent above the marked carrying capacity 
of the cars. If complaints are made by shippers of failure to 
secure equipment, the fact as to whether cars furnished have been 
loaded to capacity or not will be taken into consideration. The 
present condition is unprecedented and is brought about largely 
by the European situation. Harmonious co-operative action be- 
tween the railroads and the shippers in connection with the mat- 
ters outlined in the circular will greatly lessen the inconvenience 
and damaging effect of the present car shortage.” 

The Lumbermen’s Association of Chicago has issued a circular 
to its membership urging shippers to “place orders early and have 
loading ready for every car ordered, to load cars promptly, to 
load cars to 10 per cent above the marked capacity of the car, to 
avoid reconsigning delays, to unload promptly,” etc. The circu- 
lar concludes: “Remember, cars are built for transportation and 
not for storage. Help the railroads again. They will help us in 
return and Chicago will continue to do its part since it is the 
greatest railroad and lumber center in the world.” 


Test FOR LuspricANTs.—A simple experiment in order to find 
out if a lubricant contains corroding substance is to cover a steel 
surface with the lubricant and expose it to the sunlight for about 
two or three weeks. If the lubricant contains acid the steel 
surface will show etchings, while water will oxidize the steel and 
the surface will show rust pits. This experiment should be made 
with a highly polished surface and a roughly ground surface 
as the effect of the acid shows up best on a polished surface, 
while the rusting can be observed better on a rough surface.— 
F, J. Jarosch in February Graphite. 


DiscouRAGING THE Use or BaGGAGE Car.—The General Bag- 
gage Department of the Southern Pacific Lines in Texas has 
posted notices, calling the attention of the traveling public to 
the risk they take, in checking hand baggage in regular baggage 
service, of damage by scratching, and mashing by trunks and 
other heavy baggage. A large percentage of claims paid for 
damage to baggage are due to damage and losses to suitcases 
and hand baggage not strong enough to withstand the ordinary 
and necessary handling and transferring when checked. Many 
of them are unlocked and in bad order, and in many instances 
too heavily packed, and unless they are roped or strapped se- 
curely they break open in the ordinary handling, causing claim 
or complaint. In the interest of “safety first” every agent and 
employee who checks baggage should discourage, in a tactful and 
diplomatic way, the checking of hand baggage, and assist the 
baggage department in reducing claims and complaints on ac- 
count of baggage of this character. 
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INTERSTATE COMMERCE COMMISSION 


Hides to Boston, Mass. 


Opinion by Commissioner Clements: 

A proposed increase from 44.6 cents per 100 lb. to 54.5 cents 
in the car-load rate, minimum 36,000 lb., on green salted hides 
from St. Paul, Minneapolis, and Minnesota Transfer, Minn., 
moving all rail to Boston, Mass., is found not justified. (38 
lL. GG, 194) 





Cast Iron Pipe from North Carolina Points 


Opinion by Commissioner Daniels: 

A proposed increased rate on cast-iron pipe in carloads from 
Charlotte, N. C., to Pacific coast terminals is found not justified, 
but the carriers-are authorized to establish a rate which shall not 
exceed that from Chattanooga, Tenn., or Birmingham, Ala., by 
more than 5 cents per 100 lb. (38 I. C. C. 183.) 





Through Rates to Points in Louisiana and Texas 


Opinion by the Commission: 

The rates applying on through traffic from interstate points to 
points in Louisiana and Texas are in many instances in excess of 
the aggregates of the intermediate rates. The commission holds 
that there is not sufficient justification for such violation of the 
fourth section. Fourth section relief denied. (38 I. C. C. 153.) 





Rates on Beer from San Diego, Cal. 


Mission Brewing Company v. Atchison, Topeka & Santa Fe. 
Opinion by Commissioner Hall: 

Rates on beer in carloads from San Diego, Cal., to points on 
the Santa Fe in Arizona and New Mexico are found neither un- 
reasonable nor discriminatory. It is found, however, that joint 
rates should be established from San Diego to points on the 
Southern Pacific and its connections in Arizona and New Mexico 
and to El Paso, Tex. (38 I. C. C. 171.) 





Rates on Fertilizer from Norfolk 


F, S. Royster Guano Company v. Atlantic Coast Line et al. 
Opinion by Commission Hall: 

The commission finds that the rates on commercial fertilizer 
from Norfolk to destinations in North Carolina are unreasonable 
ber se and discriminatory as compared with the rates from com- 
petitive points of origin in North Carolina. The carriers are or- 
dered to establish rates based upon a mileage scale ranging from 
$1.50 for 30 to 50 miles to $3.25 for from 325 to 350 miles. (38 
. €. Cc. ed 





Bar Steel in Official Classification 


Jackson Chamber of Commerce v. Philadelphia & Reading 
et al. Opinion by Commissioner McCloud: 

The commission finds that a complaint is not sustained alleging 
that the classification by defendants of bar steel in carloads as 
fiith-class in the official classification is unreasonable and that 
rates on that commodity from Pittsburgh and points taking the 
same rate and from Nicetown, Steelton, and Reading, Pa., and 
Youngstown, Ohio, to Jackson, Mich., are unreasonable and dis- 
criminatory. (38 I. C. C. 233.) 





Rates on Coal from South Canon, Col. 


Youth Canon Coal Company et al. v. Colorado Midland et al. 
(pinion by Commissioner Clark: 

lt is found that rates on bituminous coal in carloads from South 
Canon, Col., a point on the Colorado Midland to destinations on 
the lines of the Burlington, Union Pacific, North Western, and 
o'her carriers in Wyoming, South Dakota, Nebraska and Kansas 
are discriminatory in so far as they exceed the rates from Walsen- 
burg; Col., to the same destinations by more than 25 cents per 
net ton. Rates from Cameo, Col. also on the Colorado Midland 
are not found discriminatory. (38 I. C. C. 174.) 
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Divisions of Joint Rates or Company Fuel 


In the matter of filing with the Interstate Commerce Com- 
mission divisions of joint rates applicable to railway fuel coal. 
Opinion by Commissioner Meyer: 

The commission in the original report in this case (37 I. C. C. 
265) held that the carriers subject to its jurisdiction should tile 
their divisions of joint rates on railway fuel coal, and that they 
should further, when changes are made in such divisions, file a 
statement of facts relied on as justification for such changes. 
Similar findings are now made as to fuel other than coal. Cer- 
tain other points in question are also taken up. (38 I. C. C. 169.) 





Auction Sales in Freight Houses 


Andrews Brothers Company et al. v. Pennsylvania Railroad 
et al. Opinion by Commissioner Daniels: 

The Pennsylvania Railroad for some time has allowed the 
United Fruit Auction Company to auction off consignments of 
fruit in its produce yards in Pittsburgh. The commission finds 
that this arrangement is a beneficial one, even though this auction 
company is the only one allowed to conduct auctions in the yards 
and one of the members of the firm is a large purchaser at the 
sales. The carrier is merely directed, therefore, to require that 
the rules and rates of commission governing auction sales be 
published by the auction company, posted in the auction room and 
adhered to. (38 I. C. C. 167.) 





Rate Increases in Western Classification Territory—Part III 


Opinion by the commission: 

The commission finds that the carriers have justified: a pro- 
posed increase from 30,000 Ib. to 40,000 Ib. in the minimum 
carload weight on grain products and from 40,000 Ib. to 50,000 
Ib. in the minimum carload weights on wheat and rye; following 
1915 Western Rate Advance Case, 35 I. C. C., 497, 603-611, pro- 
posed increased rates on bituminous coal from Illinois mines and 
other points to points west of the Mississippi river; a cancellation 
of the present interstate commodity rate on gas coke in car- 
loads from St. Charles, Mo., to St. Louis, Mo., and proposed in- 
crease rates on wheat and corn between Arkansas stations on the 
St. Louis & San Francisco and Memphis, Tenn. Proposed in- 
creased rates on broom corn from points in Kansas and Oklahoma 
to points in Colorado and New Mexico are not allowed. (38 
E.:€. @, 943) 


Rates on Iron and Steel from Pittsburgh to Pacific Coast Ports 


Opinion by the commission: 

In Commodity Rates to Pacific Goast Ports, 32 |. C. C., 611, 
decided January 29, 1915, and in the amended report in 34 I. C. 
C., 13 decided April 30, the commission authorized the carriers to 
establish a rate of 55 cents on certain iron and steel articles from 
Chicago and all points between Chicago and the Missouri river 
to Pacific coast ports with certain limitations respecting the rates 
to intermediate points of destination. 

The carriers now propose to extend the 55-cent rate as far east 
as Pittsburgh territory, but the commission refuses authority for 
a rate less than 65 cents. 

The Luckenbach Steamship Company, in particular, opposed the 
reduction to 55 cents. At one time the water rate from New 
York to Pacific coast ports on most of the articles concerned was 
30 cents. So much business was offered at this rate that the 
Luckenbach Company, the American-Hawaiian Steamship Com- 
pany and W. R. Grace & Co. raised their rates so that it ap- 
pears that a more satisfactory rate would be 40 cents, although 
under present conditions rates of 45 to 50 cents are being charged. 
The present rate from Pittsburgh all-rail is 73.9 cents. The com- 
mission believes that as long as the rate through the canal is 40 
cents, the carriers all-rail will be able to receive a considerable 
business with a 65-cent all-rail rate. (38 I. €. C., 237.) 





In the Matter of Freight Bills 


Opinion by Commissioner Harlan: 

In its original report (29 I. C. C. 496) the commission con- 
sidered the form of the freight bill. Because of certain questions 
arising it now supplements its former findings by holding that: 
Freight bills presented to the ultimate consignees of shipments 
reconsigned in transit ought not to disclose the name of the 
original consignors; neither should they show the original point 
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of shipment nor the route of movement to the reconsigning point 
except in instances where the ultimate consignee is required to 
pay the through charges. 

The consignee of a reconsigned shipment ordinarily is a stranger 
to the transaction between the original consignee and the original 
consignor. The reconsignment implies a commercial transaction 
between the original consignee and the ultimate consignee which 
has no relation whatever to the transaction between the original 
consignor and the original consignee. As to this second transac- 
tion the commission thinks that the original consignee has a 
right of privacy which may not be lawfully violated by the 
carrier by revealing to the ultimate consignee the name of the 
original consignor without first securing the consent of the origi- 
nal consignee. (38 I. C. C. 91.) 


Tests of Tank Cars 


National Petroleum Association et al. v. Atchison, Topeka & 
Santa Fe et al. Opinion by Commissioner Clark: 

Upon complaint alleging that the requirement that tank cars 
employed in transporting inflammable liquids shall be subjected 
to an interior cold-water pressure test of 60 pounds per square 
inch is unreasonable, unnecessary, and operates to the injury 
of complainants, the commission holds that: The primary 
purpose of the test, prescribed after an extended investigation, is 
to insure, in a measure, the strength and stability demanded of 
containers employed in the transportation of these inherently 
dangerous commodities; that the prescribed degree of the pres- 
sure test represents the best judgment of experienced tank-car 
builders and technical experts, and is more reliable and con- 
tributes to a greater degree of safety than would a less rigorous 
test, and that the rule is a regulation of the use of instru- 
mentalities of commerce employed in a dangerous service, and, 
being otherwise reasonable, does not, because of the fact that it 
entails some expense upon the owners and operators of tank 
cars, impose an unjust burden upon them. Complaint dismissed. 
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Weighing of Carload Freight at Detroit 


Detroit Coal Exchange et al. v. Michigan Ceniral et al. 
Opinion by Commissioner Daniels: 

On November 15, 1914, the Grand Trunk and Michigan Central, 
serving 90 per cent of the industries in Detroit, made considerable 
increases in the rates per car for weighing or reweighing car- 
load freight. Upon complaint against the reasonableness of 
these charges, the commission holds: That the commission has 
jurisdiction of the weighing service, when the freight is moved 
in interstate commerce; that it is the duty of the delivering car- 
rier, upon reasonable request, to reweigh carload freight which 
has been transported in interstate commerce, and that the present 
charges for this service in Detroit, Mich., are unjust and un- 
reasonable. Just and reasonable charges are prescribed for the 
future. The inability of carriers participating in the interstate 
transportation of a car to agree upon their respective assumption 
of costs for reweighing when such reweighing develops a short- 
age in excess of the limit of tolerance, can not be used to in- 
crease charges against the shipper. (38 I. C. C., 79.) 


Rates on Coal From Coalmont, Colo. 


Northern Colorado Coal Company v. Colorado, Wyoming & 
Eastern et al. Opinion by Commissioner Clements: 

The complainant alleges that the defendants’ rates on soft coal 
from Coalmont, Colo., to points on their lines in Colorado, Wyo- 
ming, Nebraska and Kansas are unreasonable and unjustly dis- 
criminatory as compared with the rates to the same destinations 


from Hanna, Wyo. It further alleges that no joint rates are 
published from Coalmont to stations on the lines of some of the 
defendants, while such joint rates are published from Hanna to 
these stations, and that the complainant is thereby subjected to 
unjust discrimination. The commission finds that the rates from 
Coalmont are not shown to be’ unreasonable per se; that the 
rates from Coalmont are shown to be unjustly discriminatory to 
the extent that they exceed by more than 25 cents per net ton 
the rates from Hanna; and that defendants should establish 
through routes and joint rates from Coalmont to stations on the 
Chicago & North Western, the Colorado, Kansas & Oklahoma, 
tke Missouri Pacific and the Chicago, St. Paul, Minneapolis & 
Omaha. (38 I. C. C. 73.) 
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STATE COMMISSIONS 


The Texas State Railroad Commission has issued, to take 
effect May 10, a new freight tariff for the transportation of grain 
products, seeds, hay and similar products on all lines throughout 
the state. This action is taken after careful consideration of 
the application of the railroads for a horizontal increase of 15 
per cent in the rates. The new tariff gives the railroads a good 
part of what they asked for in the way of rate increases, although 
some reductions, particularly in joint line rates for distances less 
than 140 miles, are made. The milling-in-transit and stopping-in- 
transit rules are combined and in some respects are simplified. 


PERSONNEL OF COMMISSIONS 


William M. O. Dawson, a member of the Public Service Com- 
mission of West Virginia, died at Charleston, March 12, at the 
age of 63. From 1905 to 1909 Mr. Dawson was governor of 
the state, having been elected on a platform of tax reform; and 
he had been in public life many years. He was secretary of state 
for two terms of four years each and before that had been a 
member of the legislature. 


COURT NEWS 


The Chicago & North Western has filed in the Supreme Court 
of Nebraska a demurrer to the State's petition on which the Su- 
preme Court recently issued a restraining order to prevent the 
railroads in the state from taking action looking to increase in 
intrastate passenger fares. The North Western alleges that it 
has no present purpose of violating the Nebraska two-cent fare 
law, but insists that the restraining order now in effect is an in- 
fringement upon its right to apply for relief to the United States 
Court if it should see fit to do so. The Chicago, Burlington & 
Quincy has also filed a demurrer setting forth that the road does 
not now, and has not at any time contemplated advancing its 
fares in Nebraska. Other roads have filed motions to remove the 
case to the Federal Court. 


Right of Appeal from State Commission 


In a proceeding before the North Carolina Corporation Com- 
mission, where the complainants were private parties, to compel 
a railroad to move a station, the commission denied the com- 
plaint. The Supreme Court of the State holds that the com- 
plainants have no right of appeal from the commission’s de- 
cision. In such matters as this the only parties authorized to 
appeal are the State of North Carolina on relation of the corpo- 
ration commission and the railroad company.—North Carolina 
Corp. Com. v. Winston-Salem South-Bound (N. Car.), 87 
S. E., 785. 


Limit to Due Care Rule 


A freight train having been wrecked and several cars de- 
molished, track laborers were called to clear the wreckage. While 
doing so, one of the men slipped and fell into a ditch, into which 
some of the debris had been thrown. In falling he lit on a nail 
protruding from a piece of one of the wrecked cars. In an action 
against the railroad for the resulting injury, on the ground of neg- 
ligence in throwing the board into the ditch, the Oklahoma Su- 
preme Court holds that it would be carrying the doctrine of due 
care and safety too far to require railroads under such circum- 
stances to guard against such an accident.—Rock Island v. Nagle 
(Okla.), 154 Pac. 667. 


Persons Riding Free Cannot Recover for Personal Injury 


The United States Supreme Court holds that the federal anti- 
pass law applies to persons riding free by permission of trainmen, 
and that any thus riding without payment of fare are debarred 
from recovering for injuries caused by the railroad’s negligence. 
The plaintiff in this suit was injured while on an Illinois Central 
train running from a point in Mississippi to a point in Tennessee. 
He had paid no fare, but was on the tender, as he said, by 
permission of the engineer. The engineer had notice that flood 
waters were high between Beatty and Sawyer, and over the track 
at Sawyer. After passing Beatty the train was going at a rate 
variously put at thirty-five to fifty or sixty miles an hour when 
it ran into the water and was thrown off the track. The plaintiff 
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was caught between the tender and a car, and badly hurt. He 
got a judgment for $10,000 in the state court, and this was sus- 
tained by the Mississippi Supreme Court, which did not con- 
sider the federal statute applicable. In reversing this judgment, 
the United States Supreme Court, by Mr. Justice Holmes, said: 
“We cannot think that if a prominent merchant or official should 
board a train, and by assumption and an air of importance 
should obtain free carriage he would escape the act. We are of 
opinion, therefore, that the act was construed wrongly. Assum- 
ing, as it has been assumed, that the defendant’s liability was 
governed otherwise by state law, it seems doubtful under the 
state decisions whether the plaintiff would have been allowed 
to recover had the court been of opinion that the act of Congress 
made his presence on the train illegal.” 

Justices Hughes and McKenna dissented, being of opinion that 
the federal act concerned only the abuse of giving passes.—ll- 
linois Central vy. Messina. Decided March 6, 1916. 





Condemnation of Land for “Embankments” 


The Iowa statute provides that railroads shall have power to 
condemn land for excavations, embankments, etc. The Supreme 
Court of the State holds that the “embankments” for which land 
may be taken are not limited to longitudinal embankments neces- 
sary to the support of the tracks; and where the company in 
building its road across a highway constructs an overhead cross- 
ing, the embankments and excavations necessary to the raising or 
lowering of the highway are within the statute—Eikenberry v. 
St. Paul & K. C. S. (Iowa), 156 N. W. 163. 


Orders 


Suit was brought by the St. Louis & San Francisco to enjoin 
enforcement of two orders of the Alabama Railroad Commis- 
sion requiring additional accommodation. One required the road 
to run an additional train over its line daily in each direction so 
as to serve four towns, Sulligent, Carbon Hill, Cordova and Dora, 
ranging from 600 to 1,800 inhabitants. It appeared that the road 
already ran three passenger trains in each direction daily, 
stopping at these points, two being fast trains and one a local. 
The proposed new train, running on the schedule fixed by the 
order, would be overtaken and passed by the fast train, and the 
installation of the new train would require a large expenditure 
of money, aside from operating expenses. The Alabama Supreme 
Court held that, under these facts, in connection with the revenue 
from such stations and the service of other roads in the section 
affected, the order was unreasonable. 

The other order required the road to stop two of its through 
trains at the said four towns. The trains affected were exclusive- 
ly interstate trains, and were run at their maximum speed con- 
sistent with safety in order to make through connections over 
the schedules of which the railroad had no control. The loss of 
time in making the proposed stops would compel the railroad to 
lose its interstate connections and the road was shown to have 
had for many years sharp competition in such through traffic, 
which compelled it to give up many additional connections in 
order to make fast time and to meet competition. It was held 
that this order was an unreasonable restraint on interstate traffic. 
Both orders were enjoined—Alabama Railroad Commission v. St. 


Louis & San Francisco (Ala.), 70 So. 645. 


Additional Train Service—Unreasonable 





Workmen’s Compensation Acts; No Double Recovery 


In an action against a railroad for injuries the plaintiff was 
an employee of a third person, and the road claimed that he, by 
taking advantage of the benefits of the Massachusetts Work- 
men’s Compensation Act, had precluded himself from recovering. 
The Supreme Court of that State held that the plaintiff could 
not successfully set up his ignorance of that act in bar of the 
enforcement of its provisions. The plaintiff's employer was a 
subscriber under the act. The defendant pleaded a settlement 
between the plaintiff and his employer, the act authorizing such 
avreements and their approval by the industrial accident board. 
The plaintiff sought to avoid the settlement on the ground that 
is signature was procured through false representations of the 
‘ployer’s paymaster. There was no evidence that the pay- 

ster was authorized to act on the employer’s behalf, or that 
ity officers were informed of what took place when the signature 
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was affixed. It appeared that the agreement was executed by 
the employer acting by its president. The plaintiff was not illit- 
erate, and the printed agreement, as well as the receipts for 
weekly payments, stated that payments were made “under the 
Workmen’s Compensation Act.” The plaintiff did not contend 
that his signature to the receipts for weekly payments, or the 
final payment in “settlement of compensation,” were obtained by 
misrepresentations, or that he had no opportunity to read these 
receipts, or was under physical disability preventing him from 
comprehending the transaction. It further appeared that the 
plaintiff did not repudiate the transactions until the defendant’s 
answer was filed. It was held that he was precluded, as a matter 
of law, from recovering. He was entitled under the express 
provisions of section 15, part 3, of the act, either to sue the 
defendant for damages or to ask for compensation, but not to 
recover both, and the employer was entitled under the same sec- 
tion, on the plaintiff's acceptance of compensation, to be sub- 
rogated to his rights against the defendant.—Barry v. Bay State 
St. Ry. Co. (Mass.), 110 N. E., 1,031. 





Insolvency Alone Does Not Justify Receivership 


A bondholder of an insolvent railroad sued it, alleging waste 
and mismanagement and asking the appointment of a receiver. 
The petition, by its express allegations, showed that a suit on the 
bonds and for foreclosure would be premature, as the road had 
committed no default in the performance of the conditions of the 
mortgage constituting the contract between the parties. The 
Texas Court of Civil Appeals held that the appointment of a re- 
ceiver was improper, although a State statute provides that re- 
ceivers may be appointed in cases where a corporation is insolvent, 
since insolvency alone does not justify the appointment of a re- 
ceiver. A receiver should not be appointed on the ground of 
insolvency unless the plaintiff shall, by his suit, seek the recovery 
of a judgment of some kind against the insolvent corporation and 
pray for the appointment of a receiver as a purely ancillary 
remedy.—Houston & Brazos Valley v. Hughes (Tex.), 182 S. W. 
23. 





Track Accident 


A person who was not a passenger and had no business with 
the railroad was crossing a sidetrack in a diagonal direction 
while walking to the station. He was struck by a freight en- 
gine, moving from four to eight miles an hour, and killed. The 
Massachusetts Supreme Court, in an action for his death, holds 
that, as he did not look and listen, and gave no attention to the 
danger indicated by the track, he was not in the exercise of 
ordinary care. There was nothing giving him the right to rely 
on a bell or whistle being sounded at that point. If he had 
attempted to pass over a crossing in this way, where to some 
extent he could rely on the statutory signals, he would not 
have been in the exercise of due care. In walking over a track 
which the public were not invited to use as a crossing, and 
where the railroad was not bound to expect them, he was 
obliged to use at least equal care. The arrangement of the 
station grounds did not amount to an invitation to the public 
to use them.—Peterson v. New Haven (Mass.), 111 N. E. 355. 





Alien Contract Labor Law 


In an action by the government to recover from a railroad 
the prescribed penalty of $1,000 for alleged violation of section 4 
of the alien immigration act of 1907, it appeared that a track 
foreman of the railroad was indebted to an alien, who had 
formerly worked under him, but had later returned to his own 
country, Greece, and gone from there to Canada. Being unable 
to pay the debt when requested, the foreman sent his creditor 
sufficient of his own money to pay traveling expenses, and 
offered to re-employ him if he would return to this country, 
which offer was accepted. The foreman was authorized by the 
road to employ men when needed on his section if they applied 
or could be obtained in the immediate vicinity, but not otherwise. 
The federal district court of Idaho, N. D., held that under these 
facts the railroad was not chargeable with violation of the act, as 
it did not appear that any officer or other agent knew of the 
transaction —United States v. Chicago, Milwaukee & St. Paul, 
228 Fed., 554. 
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Executive, Financial, Legal and Accounting 


F. H. Osborn, secretary and treasurer of the Detroit, Toledo & 
Ironton at New York, has been appointed vice-president in charge 
of traffic. 


Agnew T. Dice, vice-president and general manager of the 
Philadelphia & Reading, at Philadelphia, Pa., has been elected 
president, succeeding Theodore Voorhees, deceased. 


W. M. Corbett, superintendent of the Western division of the 
Chicago & Alton, has been elected president of the Kansas City 
Terminal Railway, with headquarters at Kansas City, Mo., suc- 
ceeding H. H. Adams. 


D. R. Thomas, superintendent of the Wrightsville & Tennille, 
at Tennille, Ga., has been appointed assistant to the president, 
with headquarters at Tennille, and the position of superintendent 
has been abolished. 


J. L. Lancaster, assistant to first vice-president of the Texas 
& Pacific at New Orleans, La., has been elected first vice-presi- 
dent, succeeding E. J. Pearson, resigned to go to the New York, 
New Haven & Hartford. 

Arthur Burr Starr, recently appointed special assistant to the 
fourth vice-president of the Pennsylvania Lines West of Pitts- 
burgh, was born at Brooklyn, N. Y., on September 24, 1848. 
Mr. Starr graduated from the Rensselaer Polytechnic Institute 
in 1869, and entered railway service on February 23 of the fol- 
lowing year, on the Philadelphia & Erie division of the Penn- 
sylvania, at Erie, Pa. From that time until 1881 ke was suc- 
cessively draftsman, assistant engineer and engineer maintenance 
of way of the same railway. On September 1, 1881, he was 
appointed superintendent of the Sunbury division; on Decem- 
ber 1 of the same year he was transferred as superintendent 
to the eastern division of the Pennsylvania Company. He was 
appointed assistant general superintendent of transportation of 
the Pennsylvania Lines West on November 1, 1899, and was 
promoted to general superintendent of freight transportation on 
November 1, 1902. He continued to hold that position until 
his appointment as special assistant to the fourth vice-president, 
effective March 1. 


Edward J. Pearson, first vice-president of the Texas & Pacific 
at New Orleans, La., has been appointed a vice-president of the 
New York, New Haven & Hartford, with headquarters at Bos- 
ton, Mass. He will act 
as general assistant to 
Howard Elliott, chair- 
man and president, and 
in particular will have 
charge of all matters re- 
lating to construction, 
operation and mainte- 
nance. Mr. Pearson was 
born at Rockville, Ind., 
in October, 1863. He was 
graduated from the engi- 
neering department of 
Cornell University and 
began railway work in 
1880 as a rodman on the 
Missouri Pacific. Subse- 
quently he was in the en- 
gineering department of 
the Missouri, Kansas & 
Texas and the Atlantic & 
Pacific until 1883, when 
he went to the Northern 
Pacific as assistant engi- 
neer. From 1885 to April, 
1890, he was supervisor of bridges, buildings and water supply 
of the Minnesota and St. Paul divisions; the succeeding two years 
he was engineer of the Eastern division and from May, 1892, 
to May, 1894, he was principal assistant engineer at Chicago, in 
charge of the construction of Chicago terminal lines and of work 
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on the Wisconsin Central Lines being operated by the Northern 
Pacific. He was then made superintendent of the Yellowstone 
division; in August, 1895, was transferred to the Rocky Moun- 
tain division as superintendent, and from December, 1898, to 
April, 1902, was superintendent of the Pacific division. On the 
latter date Mr. Pearson was promoted to assistant general super- 
intendent and in September of the following year was made act- 
ing chief engineer, being appointed chief engineer in May, 1904, 
which position he held until December, 1905, when he left the 
Northern Pacific to become chief engineer in charge of the con- 
struction of the Chicago, Milwaukee & Puget Sound, the Pacific 
coast extension of the Chicago, Milwaukee & St. Paul. He re- 
signed on June 1, 1911, to go to the Missouri Pacific and the St. 
Louis, Iron Mountain & Southern as first vice-president in 
charge of maintenance, operation and construction, and during 
the next four years did much work in rebuilding and developing 
these lines and in introducing economical operating methods. 
Since March, 1915, he was first vice-president of the Texas & 
Pacific in charge of operation at New Orleans, La. Mr. Pearson’s 
experience in construction and operation, particularly in termina! 
work, includes not only his service on the Northern Pacific, but 
also important improvements in Chicago, St. Louis, Kansas City 
and recently at New Orleans, where the Texas & Pacific has 
just completed important terminals. 
Operating 

J. Abbott, chief despatcher of the Grand Trunk Pacific with 
office at Regina, Sask., has been appointed assistant superin- 
tendent at the same city. 

J. H. Fraser, general superintendent of the Detroit, Toledo & 
Ironton at Springfield, Ohio, has been promoted to general man- 
ager, with office at Detroit, Mich. 

P. K. Manahan, trainmaster of the Canadian Northern at Sas- 
katoon, Sask., has been appointed acting trainmaster, with head- 
quarters at Kamloops Junction, B. C. 

T. R. MacLeod, superintendent of the Canadian Northern, 
with office at New Westminster, B. C., has been appointed acting 
superintendent of tracklaying on the Patricia Bay branch, Van- 
couver Island, with office at Victoria. 

E. W. DuVal, superintendent of district 3, Saskatchewan divi- 
sion, Canadian Pacific, with office at Saskatoon, Sask., has been 
appointed acting general superintendent of the Saskatchewan 
division, with office at Moose Jaw, Sask., during the absence of 
J. G. Taylor, granted a leave of absence on account of ill health 


Traffic 


F. L. Word has been appointed live stock agent of the South- 
ern Railway, with headquarters at Atlanta, Ga. 

J. F. Cornelius hag been appointed industrial agent of the 
Chicago & Alton, with headquarters at Chicago, II. 


G. E. Boulineau has been appointed assistant general freight 
agent of the Georgia Railroad, with headquarters at Augusta, Ga. 

C. C. Cary has been appointed assistant general freight agent 
of the Gulf Coast Lines (Frisco) with office at Houston, Tex. 

H. A. Fidler, assistant general freight agent of the Detroit. 
Toledo & Ironton at Springfield, Ohio, has been promoted to gen- 
eral freight agent, with office at Detroit, Mich. 

C. W. Pitts, general agent of the passenger department of the 
Great Northern at Chicago, has been promoted to assistant gen- 
eral passenger agent of the Great Northern and the Northern 
Steamship Company with office at Chicago. 


John W. Byrne has been appointed commercial agent of the 
Vandalia, with office at St. Louis, Mo., vice S. G. Hopkins, as- 
signed to other duties. J. W. Gray has been appointed commercial 
agent, with office at Peoria, Ill, to succeed John W. Byrne, 
promoted. 

George Stephen, general freight agent of the Canadian North- 
ern at Winnipeg, Man., has been promoted to assistant freight 
traffic manager of the lines west of and including Port Arthur, 
Ont., and Duluth, Minn., with headquarters, as heretofore, at 
Winnipeg, Man. W. G. Manders, assistant general freight agent 
at Winnipeg, has been promoted to general freight agent, with 
office at the same city. J. M. Horn, district freight agent at 
Edmonton, Alta. has been appointed assistant general freight 
agent, vice W. G. Manders. 

W. S. Howell, recently appointed industrial agent of the Chi- 
cago, Milwaukee & St. Paul, was born at Pt. Hope, Ont., on July 
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17, 1867. He was educated in the public schools of Pt. Hope. 
He entered railway service in 1888, as a telegraph operator for 
the Grand Trunk. A year later he entered the employ of the 
Union Pacific as train despatcher, remaining with that com- 
pany until 1900, when he became traveling freight agent of the St. 
Paul, with headquarters at Omaha, Neb. In 1899, he was ap- 
pointed general eastern agent of the same company, with office 
at New York City. He was transferred to Chicago, IIl., in 1908, 
as assistant general freight agent, and continued to hold that 
. position until his recent promotion to industrial agent. 


B. F. E. Marsh, whose appointment as assistant general freight 
agent of the Atchison, Topeka & Santa Fe has been announced, 
was born at Topeka, Kan., on June 25, 1869. He was educated in 
the public schools of To- 
peka and Greensburg, 
Ind., and entered railway 
service on December 16, 
1886. His first position 
was in the audit office of 
the Atchison, Topeka & 
Santa Fe at Topeka, 
Kan., where he remained 
continuously until 1894, 
except for a short period 
in the claim department 
at Galveston, Tex. From 
1894 to May 1, 1904, he 
was successively rate and 
tariff clerk in the gen- 
eral freight office at To- 
peka, and from the lat- 
ter date until July 15, 
1904, was chief tariff 
clerk in the tariff bu- 
reau at Chicago, Ill. On 
July 15, 1904, he returned 
to Topeka as chief clerk 
in the general freight 
office, and on February 1, 1910, was promoted to division freight 
agent, with headquarters at the same city. As assistant general 
freight agent, he will continue to have headquarters at Topeka, 
Kan. 
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Engineering and Rolling Stock 


L. Fisher, district master mechanic of the Canadian Pacific 
at Revelstoke, B. C., has been appointed district master mechanic 
at Cranbrook, B. C. 

W. W. K. Sparrow has been appointed valuation engineer and 
a member of the valuation committee of the Chicago, Burlington 
& Quincy, vice E. J. Robinson, deceased, effective March 20. 


S. West, district master mechanic of the Canadian Pacific at 
Kenora, Ont., has been transferred to Medicine Hat, Alta, vice 
R. Brown, who received a commission as lieutenant in the Cana- 
dian army. 

H. J. Warthen, master mechanic of the Richmond, Fredericks- 
burg & Potomac at Richmond, Va., has been appointed super- 
intendent of motive power, succeeding W. F. Kapp, resigned. 
Mr. Warthen will continue to perform the duties of master 
mechanic at Potomac yard. 

Ewing D. Sloan, valuation engineer of the Nashville, Chatta- 
nooga & St. Louis, at Nashville, Tenn., has been appointed con- 
struction engineer, vice C. H. Johnson resigned to become 
superintendent of the Gould Construction Company, Nashville. 
Mr. Sloan will continue as a member of the valuation com- 
mittee. 

J. C. Dorsey, roadmaster of the Susquehanna division of 
the Delaware & Hudson at Oneonta, N. Y., has been appointed 
roadmaster of the Saratoga and Champlain divisions, vice M. 
Dorsey, deceased; M. J. Nugent, roadmaster of the Pennsylvania 
ivision at Saratoga Springs, succeeds Mr. Dorsey; James 
fevers, track supervisor of sub-division A, succeeds Mr. Nugent, 
nd William H. Koch succeeds Mr. Hevers. 

H. E. Warner has been appointed superintendent of shops of 
he New York Central Lines West, at Elkhart, Ind. He was born 
n March 2, 1872, and was educated in the grammar schools of 
“Ikhart and took a course of mechanical engineering in the Inter- 

ational Correspondence Schools. He began his railway work as 
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an apprentice for the New York Central Lines at Elkhart on May 
7, 1888. Later he was a machinist at Elkhart and at various 
contract shops throughout the country. He later returned to 
Elkhart as a machinist and was appointed piece work inspector 
in 1904. Since that time he has held the positions of shop in- 
spector and general foreman, being appointed to his present 
position on March 1, 1916. 


B. J. Dalton, recently appointed chairman of the valuation 
committee of the Missouri, Kansas & Texas, was born at 
Franklin, Ky., on May 20, 1865. He graduated from the Uni- 

versity of Kansas in 

1890, having completed 

the course in civil engi- 

neering. He first entered 
railway service in Jan- 
uary, 1887, as a rodman 
on construction for the 
Missouri Pacific. He 
left the railroad in Sep- 
tember of the same year 
to attend college. Upon 
the completion of his 
education in February, 

1890, he resumed rail- 

road work as transitman 

on construction on the 

Union Pacific. He was 

subsequently promoted to 

assistant engineer of the 
same railroad, but in 

February, 1891, entered 

the employ of the Texas, 
- Louisiana & Eastern as 

resident engineer of con- 

struction. From May, 
1893, to January, 1894, he was engaged in a preliminary survey 
of 100 miles of line in Colorado; from January, 1894, to March, 
1895, he was engaged in private practice; from March, 1895, 
to April, 1898, he was division engineer of construction of the 
Kansas City, Pittsburg & Gulf. He was made chief engineer of 
the Kansas, Oklahoma Central & South Western in charge of 
location and construction in 1898, and in June, 1900, was ap- 
pointed assistant chief engineer of the St. Louis & North 
Arkansas and the Arkansas & Choctaw, having a combined length 
of 325 miles. From May, 1903, to June, 1905, he was city engineer 
at Lawrence, Kan., and from June, 1905, to September, 1906, chief 
engineer of the Denver, Enid & Gulf, 112 miles. In September, 
1906, he was made a member of the faculty at the University of 
Kansas, and remained there, as associate professor of civil en- 
gineering and professor of railway engineering, until February, 
1914. While engaged in teaching he spent 14 months with the 
state public utilities’ commission, assisting in the valuation of 
railroads. From February, 1914, to March, 1916, he was as- 
sistant division engineer, Interstate Commerce Commission. 
division of valuation, western district, with headquarters at 
Kansas City, Mo. Mr. Dalton’s present headquarters are at 
Parsons, Kan. 
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OBITUARY 


F. Fowler, assistant to general freight agent of the Baltimore & 
Ohio at Baltimore, Md., died at his home in that city on March 11. 


Charles F. Roberts, assistant locomotive superintendent of the 
United Railways of Havana, died on March 8 at his home in 
Cienaga. Mr. Roberts was born in Wilkes-Barre, Pa., thirty- 
eight years ago, and served on railways in the United States, 
Mexico and Ecuador before going to Cuba. . 


Hon. Henry G. Davis, formerly and for 12 years United States 
Senator from West Virginia, and for 21 years president of the 
West Virginia Central & Pittsburgh, died at Washington, D. C., 
on March 11 at the age of 93. He was president of the Coal & 
Coke Railroad from 1902 to the time of his death. Mr. Davis 
was born in Baltimore county, Md., and entered railway service 
in 1843, serving until 1857 on the Baltimore & Ohio consecu- 
tively as brakeman, conductor, and superintendent of trains at 
Baltimore and at Piedmont, and as agent at Piedmont. He was 
president of the West Virginia Central & Pittsburgh from 1881 
until 1902, when that road was sold to the Western Maryland. 
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Equipment and Supplies 





LOCOMOTIVES 


Tue Texas Company is in the market for one switching loco- 
motive. 


Tue CHICAGO JUNCTION is inquiring for a number of switching 
locomotives. 


Tue CANADIAN PaciFic is inquiring for prices on six Pacific 
type locomotives. 

Tue PENNSYLVANIA LinES WEST are securing prices on 50 
Mikado type locomotives. 

A. E. Beit has ordered one Prairie type locomotive from the 
Baldwin Locomotive Works. 

Tue SouTHERN Paciric is reported as contemplating the pur- 
chase of about 100 locomotives. 

THE CANADIAN NorTHERN is reported in the market for 16 to 
20 Pacific and 30 Consolidation locomotives. 

THE UNIoN Cypress Company has ordered one ten-wheel loco- 
tive from the Baldwin Locomotive Works. 

Tue Sun Company has ordered one six-wheel switching loco- 
motive from the Baldwin Locomotive Works. 

Tue Fort Smith & WEsTERN has ordered 3 Mikado type loco- 
motives from the Baldwin Locometive Works. 

THE HumsBirD LUMBER CoMPANY has ordered one Mikado type 
locomotive from the Baldwin Locomotive Works. 

THe INDUSTRIAL LuMBER CoMPANY has ordered one Prairie 
type locomotive from the Baldwin Locomotive Works. 

Tue BarrieL>D LumMper Company has ordered one Prairie 
type locomotive from the Baldwin Locomotive Works. 

Tue SrerrA RAILWAy OF CALIFORNIA has ordered one Consoli- 
dation type locomotive from the Baldwin Locomotive Works. 

THE PENNSYLVANIA RAILROAD is preparing specifications for a 
number of Decapod (2-10-0) type locomotives for the Lines East 
of Pittsburgh. 

THE IMPERIAL GOVERNMENT RAILWAYS OF RussIA have or- 
dered 6 Decapod type locomotives from the American Locomo- 
tive Company. 

Tue Cuicaco Great WESTERN is inquiring for 10 switching 
locomotives and is contemplating the purchase of 10 additional 
freight locomotives. 

Tue Gutr States STEEL Company, Birmingham, Ala., has 
ordered one six-wheel switching locomotive from the Baldwin 
Locomotive Works. 

Tue AMERICAN MANGANESE STEEL CoMpPANY, Chicago Heights, 
Ill, has ordered one switching locomotive from the American 
Locomotive Company. 

THe LacKAWANNA Iron & Steet Company, Lackawanna, 
N. Y., has ordered one six-wheel switching locomotive from the 
Baldwin Locomotive Works. 

Tue New York, New Haven & Hartrorp is reported to have 
ordered 50 electric locomotives from the Westinghouse Electric 
& Manufacturing Company. This item has not been confirmed. 

Tue Nevapa NorTHERN, reported in the Railway Age G-sette 
of February 11 as being in the market for a locomotive, has or- 
dered one Consolidation type locomotive from the American 
Locomotive Company. 

Tue Denver & Satt LAKE has ordered one Mallet (2-6-6-0) 
type locomotive from the American Locomotive Company. This 
locomotive will have 21 and 33% by 32-in. cylinders, 55-in. driv- 
ing wheels and a total weight in working order of 361,000 Ib. 

THE BETHLEHEM STEEL Company, South Bethlehem, Pa., has 
ordered 2 eight-wheel switching locomotives from the American 
Locomotive Company. These locomotives will have 22 by 28 in. 
cylinders, 51 in. driving wheels and a total weight in working 
order of 196,000 Ib. 

Tue AtuminuM ComPANyY oF AMERICA, Pittsburgh, Pa., has 
ordered one superheater eight-wheel switching locomotive from 
the American Locomotive Company. This locomotive will have 
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22 by 28-in. cylinders, 50-in. driving wheels and a total weight 
in working order of 203,000 Ib. 
THE PENNSYLVANIA EQuipMENT Company, Philadelphia, Pa., 
is in the market for a second-hand four-wheel saddle-tank loco- 
motive with about 17 by 24-in. cylinders, 44-in. driving wheels, a 
7-ft. wheel base and a weight of 45 to 55 tons. It also wants a 
second-hand standard gage saddle-tank switching locomotive 
weighing 25 to 30 tons with a wheel base not exceeding 7 ft. 


FREIGHT CARS 


THE WaBASH is inquiring for 1,250 sets of draft sills. 

Tue Erie has issued inquiries for 1,000 50-ton side dump cars. 

Tue Battimore & Onto has withdrawn its inquiry for tenders 
on 500 refrigerator cars. 

THE RussIAN GOVERNMENT is reported as negotiating for the 
purchase of about 18,000 freight cars. 

Tue TIENTSIN-PEKIN Raitway of China has ordered 50 box 
cars from the Pressed Steel Car Company. 

THE AMERICAN SMELTERS SECURITIES Company, New York, 
has issued inquiries for a number of 40-ton flat cars. 

Tue ITALIAN STATE RAILWAYS are reported as inquiring in this 
country for prices on 2,000 box and 2,000 gondola cars. 

Tue Parts-Lyons-MEDITERRANEAN Rai_way of France has 
issued inquiries for 300-400 tank cars and 500 box car parts. 

THE AMERICAN TRADING CompANny, 25 Broad street, New York, 
is in the market for 1,500 to 2,000 flat cars for the Far East. 

Tue Frencu State Raitways are asking for prices on 2,000 
gondola, 1,000 flat and 500 box cars, and for 1,500 box car parts. 

THE MALANG-STROOMSTRAM-MAAKCHUPPIJ, AMSTERDAM.—An 
inquiry is reported from a company by this name for 50 freight 
cars. = ey 

Tue Marine STEEL Forcincs Company, a French company, 
has ordered 25 general service cars from the Pressed Steel Car 
Company. 

Tue New York CENTRAL is said to have ordered 500 coal cars 
from e American Car & Foundry Company. This item has 
not been confirmed. : 

Tue Cuicaco & NorTH WESTERN is reported to be preparing 
specifications for 2,000 wooden box cars in place of the 2,000 steel 
frame box cars, inquiries for which were recently withdrawn. 

Tue ATLANTIC Coast LINE, reported in the Railway Age Ga- 
sette of February 18 as being in the market for 500 box and 300 
flat cars, is said to have ordered these cars from the Barney & 
Smith Car Company. 

THE SouTHERN has ordered 1,000 box cars from the Pressed 
Steel Car Company and 500 from the Mount Vernon Manufac- 
turing Company, and is inquiring for prices on 1,000 additional 
ventilated box cars. 

Tue GreAT NorTHERN has ordered 500 refrigerator cars from 
the Haskell & Barker Car Company, and has authorized the 
same company to resume work on 1,000 box cars previously 
ordered. The entire lot of refrigerator cars are to be equipped 
with the system of heating (Moore system) controlled by the 
Refrigerator Heater & Ventilator Car Company of St. Paul, 
Minn., and 100 of these cars are to be equipped with this com- 
pany’s system for refrigeration. 

THE FRENCH GOVERNMENT was reported in the Railway Age 
Gazette of March 3 as having ordered 2,000 freight cars from the 
Eastern Car Company, New Glasgow, N. S. These cars are 
for the Paris-Orleans line of the French State Railways. They 
are of the box car type, having a capacity of 20 metric tons, 
and with inside dimensions as follows: Length, 25 ft. 7/16 in.; 
width, 8 ft. 43g in., and height 6 ft. 8 11/16 in. They will 
have four wheels with P. & O. standard pedestals and leaf 
elliptic springs. The drawbars and buffers will be P. & O. stand- 
ard with volute springs. The cars will have one door with 
boitom rollers on each side, and there will also be shutter win- 
dows on each side. The brakes are the P. & O. standard type, 
there being a hand brake operated from a cabin at one end of 
the car. 


PASSENGER CARS 


THE MAIne CENTRAL is in the market for one postal car. 
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THE SouTHERN RaiLway is inquiring for prices on 50 passen- 
ger train cars. 

THE CHILEAN STATE Rattways have given the Osgood-Brad- 
ley Car Company an order for 24 passenger train cars. 

Tue Granp TruNK has ordered 2 postal cars from the 
Osgood-Bradley Car Company. This order was incorrectly given 
in last week’s issue as 16 cars. 

Tue Union Paciric, reported in the Railway Age Gazette of 
February 11 as contemplating the purchase of 5 combination 
baggage and mail cars, has ordered these cars from the Pullman 
Company. 

Tue New York CENTRAL, reported in the Railway Age Gazette 
of February 11 as preparing specifications on 25 multiple-unit 
coaches, has issued inquiries for 10 to 30 70-ft. all-steel multiple- 
unit motor cars. 


IRON AND STEEL 


Tue Cuicaco, MitwauKkee & St. Paut has placed orders for 
50,000 tons of rails. 

Tue Missouri Paciric has ordered 236 tons of steel for girder 
spans from the Pennsylvania Steel Company. 

Tue Great NorTHERN has ordered 258 tons of steel for four 
turn-tables from the American Bridge Company. 

Tue LoutsvittE & NASHVILLE has ordered 47,000 tons of rails 
from the Tennessee Coal, Iron & Railroad Company. 

Tue St. Louis & SAN Francisco has ordered 46,000 tons of 
rails from the Tennessee Coal, Iron & Railroad Company. 

Tue Ba.timore & Ounio has ordered 1,000 tons of steel from 
the American Bridge Company for a bridge to be built at De- 
fiance, Ohio. 


THe MrinerRAL Rance has ordered 227 tons of steel from the 
American Bridge Company for bridges to be built near Han- 
cock, Mich. 


Tue Cuicaco, Burtincton & Quincy has ordered 16 deck 
girder spans, amounting to 750 tons of steel, from the King 
Bridge Company. 

Tue Great NorTHERN has placed an order for 743 tons of 
girder spans. This company is also inquiring for about 650 
tons of steel for four turntables. 


MACHINERY AND TOOLS 


THE PENNSYLVANIA EQuiIpMENT Company, Philadelphia, Pa., 
is in the market for a second hand belt driven air compressor 
with a capacity of 1,000 to 2,500 cu. ft. at 100 Ib. pressure. Those 
submitting quotations should state horse-power, age, condition, 
price and place where compressor can be inspected. 





TRACK SPECIALTIES 


Tue St. Louis & SAN Francisco has ordered 600,000 tie plates 
from the Railroad Supply Company for fall delivery. 

Tue Cuicaco, MILWAUKEE & St. PAUL, reported in last week’s 
issue as having placed orders for 6,500 tons of tie plates, ordered 
3,500 tons of this amount from the Sellers Manufacturing Com- 
pany, Chicago. 


MISCELLANEOUS 


THE PENNSYLVANIA EQUIPMENT CompPaANy, Philadelphia, Pa., 
is in the market for 2 second hand 10 to 15 ton locomotive cranes 
with four or eight wheels. 


THe BootH-Ketty LuMBer CoMPANy has been awarded a 
contract for approximately 9,000,000 feet of Douglas fir lumber to 
be used in the manufacture of Southern Pacific cars by the Ral- 
ston Steel Car Company. 


THE Doucias Fir LuMBER CoMPANy, Portland, Ore., has been 
awarded a contract for approximately 2,000,000 feet of fir timber 
to be used in the contruction of 1,000 automobile cars and 500 
stock cars recently ordered from the Western Steel Car & Foun- 
dry Company by the Chicago & North Western. 
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Supply Trade News 


SSUUEE 
FUVEUAONAENEAUGUOUEOLOLENOTS 





Major J. F. Dickson, head of the Dickson Car Wheel Company 
of Houston, Tex., died in that city on March 5. 


W. G. Willcoxson has been appointed sales representative of 
the Boss Nut Company, with headquarters at Chicago, III. 


J. J. Harty has been elected vice-president and sales manager 
and also a director of the Canadian Locomotive Company, Ltd. 


The Union Switch & Signal Company announces that on and 
after March 16, its Chicago office will be located in rooms 917, 
919 and 921 People’s Gas building. 


K. C. Banks, for four years sales representative at San Fran- 
cisco for the Pennsylvania and Maryland Steel companies, has 
been transferred to the Chicago district in the same capacity, 
effective March 1. 


Announcement has been made that the Midvale Steel & Ord- 
nance Company will spend $2,250,000 for improvements at the 
Johnstown, Pa., plant of the Cambria Steel Company recently 
acquired by the Midvale interests. 


Walter H. Allen, division engineer of the Pennsylvania Steel 
Company, Steelton, Pa., has resigned after 12 years’ service with 
the company, to become connected with the sales force of the 
Maxwell Motor Company, Toledo, Ohio. 


The Standard Scale & Supply Company, Pittsburgh, Pa., has 
moved its main office in Pittsburgh to larger quarters at 163] 
Liberty avenue. It has also moved its New York office from 
136 W. Broadway to 145 Chambers street. 


H. M. Montgomery has joined in partnership with C. W. 
Humphrey, consulting and contracting engineer who specializes 
in the design and construction of hydro-electric, steam and in- 
dustrial plants, in electric transmission and distribution and in 
water works. 


The United States Steel Corporation will build a large tube 
plant at Gary, Ind., to cost in the neighborhood of $25,000,000. 
The project will include ore docks, ore yards, blast furnaces, 
converting mills, blooming mills, a power station, water works, a 
sheared plate mill, universal plate mills, butt mills and job shops. 


H. A. Gray, of the railway department of Joseph T. Ryerson 
& Son, Chicago and New York, has been appointed manager of the 
railway department, with office at New York. He succeeds 
George M. Basford who, as noted in last week’s issue, has re- 
signed to become president of the Locomotive Feed Water Heat- 
er Company. 


Charles F. Pierce, until recently with the Q. & C. Company, 
New York, has been engaged to do some special work by the 
Defiance Manufacturing Company, New York. This company 
does drafting and other reproductive work, and engages in the 
sale of drafting and similar supplies. It has done considerable 
reproduction work called for by the specifications for maps and 
profiles prescribed for federal valuation. 


George Kingdon Parsons, until recently president of the Amer- 
ican Vulcanized Fibre Company, Wilmington, Del., has opened 
an office as consulting engineer in the Equitable building, 120 
Broadway, New York, and will also have an office in the Riggs 
building, Washington, D. C. Mr. Parsons’ activities will include 
the following: industrial counsel, investigations, designs, man- 
agement, examinations, valuations, reports, plans, expert testi- 
mony and patent cases in consultation with legal counsel. 


The U. S. Light & Heat Corporation, Niagara Falls, N. Y., has 
issued the following: The Safety Car Heating & Lighting Com- 
pany alleged sometime ago that the U. S. Light & Heat Corpora- 
tion was infringing its Thomson regulator for car lighting. The 
United States District Court for the Western district of New 
York held that this patent was invalid and hence that the U. S. 
Light & Heat Corporation was fully justified in its use of the 
carbon disc regulator. The court held that this company, through 
its predecessors, had used the carbon disc regulator prior to the 
Thomson patent and that the patent did not cover any additional 
patentable feature. The Safety Company appealed from this 
decision to the Court of Appeals for the Second Circuit, which 
court has recently affirmed the decision of the lower court, hold- 
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ing the patent invalid. The Safety Company attempted to obtain 
a rehearing before the Court of Appeals, but this hearing has 
been denied so that the suit is finally settled in favor of the U. S. 
Light & Heat Corporation. 


C. Louis Allen, whose election to the presidency of the Pyrene 
Manufacturing Company, New York, has already been noted in 
these columns, has been in the service of the company only two 
years. Mr. Allen is now 
32 years old. At the age 
of 17 he was appointed 
deputy clerk of the 
United States Court at 
Sioux Falls, S. D., and 
two years later became a 
deputy clerk of the Su- 
preme Court of South 
Dakota at Pierre. In the 
fall of 1905 he went to 
Washington, D. C., as a 
clerk in the lighthouse 
board and while work- 
ing in that capacity at- 
tended the George Wash- 
ington University Law 
School. He received an 
LL.B. degree in 1908 and 
soon after was admitted 
to practice before the Su- 


preme Court of South a 

Dakota. He practiced Copyright by Underwood & Underwood, 
i New York. 

law in that state for ssiainttee ae 

two years but three 


years ago he became a salesman for the Service Recorder Com- 
pany in New York. On April 1, 1914, he entered the employ of 
the Pyrene Manufacturing Company as a salesman in the auto- 
mobile department. In September he became sales manager and 
since June, 1915, has also been in charge of advertising. Darwin 
R. James, Jr., whom he succeeds as president, leaves that position 
to become president of the American Chicle Company. 


Edwin H. Baker, second vice-president of the Galena Signal 
Oil Company, has retired from that position after having been 
engaged in the manufacture and supply of lubricating oils for 43 
years. Mr. Baker in 1873 
entered the employ of 
S. T. Baker & Co., New 
York, founded by his 
father “in 1849, and a 
large manufacturer of 
lubricating oils. In 1894 
he joined the Galena 
Signal Oil Company, but 
was also president and 
manager of S. T. Baker 
& Co., which later be- 
came a corporation, un- 
til 1912. In that year the 
Baker company, which 
up to that time had been 
a department of the Gal- 
ena company, was con- 
solidated with it, and 
Mr. Baker became sec- 
ond vice-president of the 
Galena organization. Mr. 
Bakef is one of the best 
known men of the elec- 
tric and steam railway 
supply fields. He has taken a great interest in the American 
Electric Railway Manufacturers’ Association. In 1904, a year 
after its organization, he was made a member of its executive 
committee and chairman of the finance committee. In 1906 he 
was elected treasurer and in 1910 and again in 1913 was re-elected 
a member of the executive committee. From 1911 to 1914 he 
served as vice-president and during the past year has been the 
president of the association. “Ed” Baker, as he is familiarly 
known to so many officers and supply men in the steam railway 
field, has also regularly attended the most important steam rail- 
way conventions, especially those of the Master Car Builders’ and 
Master Mechanics’ Associations, for years. While he has not 
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recently heid office in the organization in the steam railway field 
that corresponds to the American Electric Railway Manufactur- 
ers’ Association, still, in his quiet way, his influence has been felt. 
As to the future, Mr. Baker is non-committal; but it is safe to 
say that he intends to capitalize his acquaintance asset. 


Steel Corporation’s Unfilled Orders Break Record 


The United States Steel Corporation reported unfilled orders 
on hand February 29 at 8,568,966 tons, an increase of 646,199 
tons, as compared with 7,922,767 tons on January 31. The un- 
filled tonnage on December 31 was 7,806,220 tons; on November 
30, 7,189,489 tons; October 31, 6,165,452 tons; September 30, 
5,317,618 tons, and February 28, 1915, 4,345,371. The increase of 
646,1S9 tons in the unfilled orders in February establishes a new 
high record. The present unfilled tonnage compares with the 
previous high record of 8,489,718 tons on December 31, 1906. 





Westinghouse Employees’ Annual Banquet 


The sixth annual banquet of the Westinghouse employees in 
the Pittsburgh district was held at the Fort Pitt Hotel, Satur- 
day evening, March 11, under the auspices of the Westinghouse 
Club. The principal speaker was William L. Saunders, vice- 
chairman of the Naval Consulting Board and chairman of the 
board of directors of the Ingersoll-Rand Company, New York. 
Mr. Saunders chose for his subject “Industrial Preparedness for 
Peace and War.” He emphasized the great industrial strength of 
the United States and told what was being done by the Naval Ad- 
visory Board to organize it for the production of war supplies. 

There were about 500 Westinghouse men present. They were 
welcomed by President G. H. Lewis, who in turn introduced the 
toastmaster, Truman P. Gaylord, acting vice-president of 
the Westinghouse Electric & Mfg. Company. 

The other speakers were Wesley G. Carr, Patent Attorney of 
the Electric Company, who spoke on “The Potency of Service,” 
referring to the great service done to mankind by the famous 
founder of the industries bearing his name, George Westinghouse. 

The last speaker was Rev. Samuel M. Lindsay, of Pittsburgh, | 
who spoke on “Imagination and Life.” 





American Bridge Company 


E. A. Balsley, manager of the American plant of the American 
Bridge Company, has been appointed assistant operating manager 
of the western division of the company, with office at Chicago. 
Mr. Balsley has been an employee of the American Bridge Com- 
pany for many years, and has held successively the positions of 
assistant manager of the American plant, manager of the Milwau- 
kee plant and manager of the American plant. 

A. H. Cameron, manager of the Minneapolis plant of the Ameri- 
can Bridge Company, has been appointed manager of the Ameri- 
can plant to succeed Mr. Balsley. Mr. Cameron is an old em- 
ployee of the company, and has held the positions of foreman of 
the template shop of the American plant, assistant manager of the 
same plant, and manager of the Minneapolis plant. 

R. S. Chase, assistant to the operating manager of the western 
division of the company, has been appointed manager of the Min- 
neapolis plant, succeeding Mr. Cameron. Mr. Chase entered the 
employ of the company as a draftsman in the Gary (Ind.) plant. 

Charles J. Walker, master mechanic of the Gary (Ind.) plant, 
was appointed assistant manager of that plant, effective March 1. 
He entered the mechanical engineering department of the Ameri- 
can Bridge Company in 1910 at Ambridge, Pa. In August of the 
same year he was transferred to Gary, Ind., where the present 
Gary plant was in process of construction. Upon completion of 
the plant Mr. Walker was appointed master mechanic. On March 
1, 1916, he was promoted to assistant manager of the same plant. 

P. W. Seyl, who was appointed manager of the Lassig plant 
effective March 1, as noted in last week’s issue, was born at Chi- 
cago in 1875. He began his business career as an employee of the 
Camel Manufacturing Company of Chicago, in 1893. In the 
following year he entered the service of the Chicago Model 
Works, where he remained until 1896, when ‘he entered the em- 
ploy of the Lassig Bridge & Iron Works, the predecessor of the 
American Bridge Company. From 1903 to 1909, he was superin- 
tendent of the Jackson & Corbett Bridge and Steel Works, and in 
1910 became the first superintendent of the Gary plant of the 
American Bridge Company at Gary, Ind. He was promoted to 
assistant manager of the Gary plant in 1913, and continued in 
this position until his recent appointment. 
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ALABAMA GREAT SOUTHERN.—This company will construct sec- 
ond main track on the section between Ft. Payne, Ala., and 
Flanders. 

The last section of the new second main track between Bir- 
mingham, Ala., and Burstall, Ala., 13 miles south from Birming- 
ham, was placed in service on March 11. 


Boston SuBpways.—The contract has been given to the T. A. 
Gillespie Company, New York, by the Boston Transit Commis- 
sion for building section F of the Dorchester tunnel in Boston, 
Mass. (February 25, p. 377.) 


CHATTAHOOCHEE VALLEY.—An officer is quoted as saying that 
construction work will be begun at once on the line from Jester, 
Ala., to a connection with the Central of Georgia at point be- 
tween Columbus, Ga., and Opelika, Ala., 10 miles. (March 10, 
p. 463.) 


Cuicaco & NortH WESTERN.—A contract has been awarded to 
White & Duffy, Milwaukee, Wis., for about 20,000 cu. yd. of 
grading for the construction of second track between Cedar 
Rapids, Iowa, and Beverly, three miles. (March 3, p. 417.) 


CincINNATI, NEw OrLEANS & TExAs Paciric.—This company 
is contemplating the construction of about 15 miles of second 
main track, between Science Hill, Ky., and Kings Mountain. 


CUMBERLAND & MANCHESTER.—A contract is reported let to 
T. J. Anderson, Knoxville, Tenn., for grading work on a section 
of 8 miles out of Cannon, Ky. The-plans call for a line trom 
Barbourville, Ky., Knox county, north to Manchester, 24 miles. 
A contract for the work was let in January to the Read Con- 
struction Company, Hazleton, Pa. F. M. Heidrick, president. 
(January 21, p. 147.) 


Epmonton, Dunvecon & British CoLumsBia.—This company 
has opened for business a new branch extending from Carbon- 
dale, Alta., north to Lac La Biche, 113.2 miles. 


Exectric SHort Line.—This road has been extended from 
Winsted, Minn., west to Hutchinson, 17 miles. (November 26, 
p. 1031.) ; 


GrorciA-SoutH CaroLtina Roaps.—Local committees have un- 
der consideration the question of supporting by subscription a 
project to build an electric line between Atlanta, Ga., and An- 
derson, S. C., about 140 miles. No organization for carrying 
out the work has yet been formed. J. L. Murphy, Electric and 
Gas building, Atlanta, is interested. 


GrEENE County.—This company is now making a preliminary 
survey, it is said, for an extension to be built from Monroe, Ga., 
northwest to Loganville, where a connection is to be made with 
the Seaboard Air Line. The company now operates a line from 
Monroe southeast to Apalachee, 29 miles. 


GREENSBORO NorTHERN & ATLANTIC.—This company will start 
work soon, it is said, on the line from Durham, N. C., west via 
Chapel Hill, Swepsonville, Graham and Burlington to Greensboro. 
The company was incorporated several years ago to build this 
line. M. W. Thompson, secretary, Greensboro. 


Kansas City & TirFANY Sprincs (ELEctric).—This company 
has awarded a contract to W. E. Winner, 310 Dwight building, 
Kansas City, Mo., for the construction of a railway from North 
Kansas City, 2% miles north and northeast to Campbellton 
Station, and thence 12 miles northwest to Tiffany Springs, Platte 
county, Mo. The project will involve the construction of one 
trestle 300 ft. in length. The road intends to provide facilities 
for the transportation of passengers, milk and garden truck. 
H. G. Pert is president of the company, and W. N. Spratt, chief 
engineer. (February 18, p. 337.) 


LenicgH Va.iey TRANSIT—This company has under consid- 
eration the question of double tracking the line between Bethle- 
hem, Pa., and Easton. 


Miami Traction.—The charter of this company has been 
amended, it is said, to permit building extensions from West 
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Palm Beach, Fla., south to Miami Beach and to other points. 
An issue of stock was authorized recently, to provide funds for 
carrying out work on the extensions. (February 4, page 227.) 


Mississipp1 Roaps Exectric.—According to press reports, the 
question of building an interurban line in Leflore and Carroll 
counties, Mississippi, to connect Schlater, Itta Bena, Greenwood 
and Black Hawk, about 40 miles is now under consideration. 
J. H. Parson, Memphis, Tenn., is said to be interested. 


NASHVILLE, CHATTANOOGA & St. Louis.—Right of way has 
been secured for a proposed line from Chattanooga, Tenn., to 
Alton Park. 


Newport & Covincton (ELectric).—Incorporated in Kentucky 
with $100,000 capital, it is said, and headquarters at Cincinnati, 
Ohio, to build a 15-mile electric railway connecting Newport, 
Ky., Cold Springs, Silver Grove and Alexandria. G. Hartweg, 
president; F. W. Hartweg, vice-president; G. D. Miller, treas- 
urer; A. L. Garred, secretary; J. A. Stewart, chief engineer, 
Mitchell building, Cincinnati. 


PENNSYLVANIA SysTEM.—The record of the mileage of the road 
on December 31, 1915, shows that the total length of main line 
on lines east of Pittsburgh, Pa., and Erie is 5,393 miles of first 
track, 1,922 miles of second track, 560 miles of third track, 483 
miles of fourth track, and 4,787 miles of company’s sidings, a 
total of 13,145. There was an increase of 16 miles of first track, 
11 miles of second track and 42 miles of company’s sidings, a total 
increase of 69 miles. On the Pennsylvania lines west of Pitts- 
burgh and Erie the mileage is 3,109 miles of first track, 1,367 
miles of second track, 226 miles of third track, 134 miles of fourth 
track, and 2,705 miles of company’s sidings at total of 7,541 miles. 
During the year there was an increase of about 1 mile of first 
track, 1 mile of second track, 4 miles of third track and 32 miles 
of company’s sidings, a total increase of 38 miles. The mileage 
of the Vandalia Railroad is: first track, 819 miles; second track, 
61 miles; third track, 8 miles, and sidings, 478 miles, a total of 
1,366 miles. During the year there was a decrease of 32 miles of 
first track, and an increase of 36 miles of company’s sidings, a net 
increase of 4 miles. The grand total of all lines, including those 
in operation by and associated in interests with the Pennsyl- 
vania Railroad is 11,823 miles of first track, 3,762 miles of second 
track, 828 miles of third track, 636 miles of fourth track, and 
9,656 miles of company’s sidings, a total of 26,705 miles, or more 
than enough to encircle the globe. Of this, 6,519 miles of first 
track are east, and 5,304 miles are west of Pittsburgh and Erie. 


PeTerspurG & AppoMATTOX (ELECTRIC).—This company on 
February 29 opened for passenger traffic the new line between 
Petersburg, Va., and Hopewell, 10 miles (September 3, p. 449). 


PHILADELPHIA & Reapinc.—A contract has been given to the 
James McGraw Company, Philadelphia, Pa., for grading and 
masonry work for new track, from the west end of Rutherford 
yard to Rock cut, near Harrisburg, Pa., about seven miles. 


PrepMont & NorTHERN (ELEcTRIC).—This company has opened 
for business a new line between Belmont junction, N. C., and 
Belmont. (November 19, p. 986.) 


Quepec CENTRAL.—A new branch has recently been opened 
from St. Camille, Que., to English Lake, 18 miles. 


San Antonio & NorTHWESTERN.—The permanent survey has 
been made, it is said, for a line to be built from San Antonio, 
Tex., west to Castroville, thense northwest wia Bandera and 
Medina to Rock Springs, then north to Sonora, about 175 miles. 
Dr. A. A. Luther, San Antonio, the promoter, is quoted as saying 
that the Texas Loan & Mortgage Company, San Antonio, has 
made financial arrangements for building the line. 


Toronto, Barrie & Oriti1a (Exectric).—The Ontario govern- 
ment has been asked by this company to issue the necessarv 
proclamation to bring in force the act passed in 1915, granting 
an extension of time in which to build projected electric lines as 
follows: Toronto, Ont., to Barrie, 60 miles; Barrie to Utopia, 
8 miles; Barrie to Orillia, 30 miles. The company has already 
spent about $55,000 for surveys, etc.. The first work to be car- 
ried out will be on the section from Barrie to Utopia. A. Bick- 
nell, Toronto, is solicitor for the company. 


UNIONTOWN SOUTHERN.—Incorporated in Kentucky with $150,- 
000 capital, and headquarters at Morganfield. The plans call for 
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building a line from Uniontown, Ky., south via Morganfield. G. 
L. Drury, Morganfield; S. B. Anderson, and W. B. McLean, 
Memphis, Tenn., are interested. 


VANDALIA RarLroap.—This company has bought a right of way 
for a line to be built between Frankfort, Ind., and Indianapolis. 
Authority has been granted for the construction of this line, 
but actual construction has not yet commenced. 


West Vircinta Roaps.—The Bluefield Chamber of Commerce 
is said to be interested in a project to build an electric line from 
Bluefield, W. Va., to the Pocahontas coal fields. 

Estimates are now being made, it is said, of the cost of build- 
ing an electric line from Beckley, W. Va., north to Fayette sta- 
tion, 35 miles. It is understood that work on such a line will be 
started in June. H. G. Scott, Charleston, W. Va., general man- 
ager of the Virginia Power Company, is said to be interested. 





STRUCTURES 


Bayonne, N. J.—The Central of New Jersey made application 
recently to the War Department, for the approval of its plans, 
for a steel bridge to be built over Newark bay between Bayonne 
and Elizabethport. The proposed bridge is to have concrete and 
stone piers. 


Cirnton, Itt.—The Illinois Central is planning to rebuild a 
roundhouse here, instead of at Clinton, Iowa, as stated in our 
issue of a week ago. 


New Lonpon, Conn.—The contract for building the abut- 
ments and piers for the new bridge over the Thames river, 
between Groton and New London, has been awarded by the 
New York, New Haven & Hartford to Holbrook, Cabot & Rol- 
lins, the lowest bidders. The work will be begun at once. 
(February 11, p. 271.) 


New Yorx.—D. C. Serber, New York, submitted the lowest 
bid at $344,716 to the New York Public Service Commission, 
First district, for the construction of station finish at seven sta- 
tions on the Broadway subway in the borough of Manhattan; 
the Degnon Contracting Company, New York, submitted the 
lowest bid at $32,219 for the completion of station finish con- 
struction on the Hunters Point avenue station of the Queens- 
boro subway. 

The Pennsylvania Railroad has given the general contract to 
the George A. Fuller Company, New York, for building a hotel 
on the site opposite the Pennsylvania station on Seventh avenue 
and Thirty-second street, New York. The work will be started 
in the near future. (February 25, p. 378.) 


TuLLAHOMA, TENN.—The Nashville, Chattanooga & St. Louis 
has projected grade reduction and a separation of grades, through 
the town of Tullahoma, which would involve the construction of 
three concrete bridges. and an underpass. Residents of Tulla- 
homa object to the carrying out of this program and the nego- 
tiations are still pending. 


Wiwnston-Satem, N. C.—A contract has been given by the 
Southern Railway to A. H. Walls, Winston-Salem, for the con- 
struction of a two-story brick addition to the freight house at 
Winston-Salem, to replace that part of the existing station de- 
stroyed by fire and to provide additional office space. The new 
part of the building will be 80 ft. by 30 ft. 





A Vote Acatnst Loncer Ratms.—In reference to the item in 
the December issue of The Signal Engineer in regard to the 
tendency to use rails longer than 33 ft., a correspondent who has 
apparently been engaged in bonding track at piece work rates, 
objects that longer rails would make it necessary to cover more 
track to reach the same number of joints—Railway Signal 
Engineer. 


Raitway ExtTENSION In Korea.—A sum of $2,841,450 has been 
included in the government general budget for the next fiscal 
year for railway expenses. The authorities concerned state that 
no new lines will be constructed during the fiscal year in ques- 
tion, although work will be continued on the Chongjin-Hoilyong 
Railway, 59 ‘miles in length, and the Munchong-Yungheung 
Railway, 34 miles, already undertaken, and on the reconstruction 
of some sections of the Honam Railway and the Kyongki-Won- 
san Railway, already begun. 
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Battimore & Out0.—See Cincinnati, Hamilton & Dayton, 


CANADIAN Paciric.—In announcing the election of E. W. Beatty 
as a director it was erroneously stated that he succeeded David 
McNicoll, deceased. This should, of course, have been resigned. 


Cuicaco, Rock IsLtanp & Paciric.—The following statement has 
been given out by Jacob M. Dickinson, receiver of the Chicago, 
Rock Island & Pacific, after a meeting of various interests held 
on March 13 at the Bankers Trust Company, New York: 

A meeting was held today at the office of the Bankers Trust 
Company, composed of representatives of the Amster commit- 
tee, the Hayden committee, the debenture committee, the Board 
of Directors of the road and the receiver of the road. 

The members of the Hayden committee and the debenture 
committee pledged themselves to arrange for any deficiency 
that may be necessary for the payment of the interest on the 
first and refunding 4 per cent bonds due April 1, and the meet- 
ing unanimously agreed to proceed at once toward plans for the 
reorganization of the road. 

In view of the outlook for agreement on the terms of the 
reorganization plan, it is not the intention of the debenture com- 
mittee, if the interest is not paid on March 15, to take imme- 
diate steps toward declaring the principal of the debentures due. 


CINCINNATI, HAmILton & Dayton.—Kuhn, Loeb & Co., as re- 
organization managers, have announced a plan of reorganiza- 
tion by which this railroad is to be taken out of the 
hands of receivers. The protective committee for the first 
mortgage 5 per cent bonds, A. W. Krech, chairman, strongly 
recommends that bondholders deposit their bonds and assent 
to the reorganization plan. The plan provides for an issue 
of bonds by a new company, the bonds to be known as Toledo- 
Cincinnati division bonds. They will be 4 per cent bonds and 
the total authorized issue is $35,000,000. These bonds will be 
a direct obligation of the Baltimore & Ohio and this company 
will take new bonds in exchange for its holdings of old securi- 
ties of the Cincinnati, Hamilton & Dayton and also will take 
the stock of the new company. The plan provides for the 
operation by the Baltimore & Ohio of about 308 miles of the 
present system, which totals 1,002 miles. Old securities having 
a face value of $11,336,200 will. be left undisturbed and the 
reorganization managers have agreed to buy $5,000,000 of the 
new bonds mentioned above to provide for maturing equipment 
obligations, the purchase of new equipment and for additions 
and betterments. 


Vireinta & Kentucky.—This railway will be sold by the Chicago 
Title & Trust Company of Chicago, trustee, on April 20, under 
a foreclosure decree. This road connects at Norton, Va., with 
the Chesapeake & Ohio, Louisville & Nashville, and Southern, 
and extends northerly five miles. to Wise, the county seat of 
Wise county, Va. At present it serves four coal mines and 
the county seat, and it is said that by the construction of 41 
miles to the Kentucky line, it will connect with the Carolina, 
Clinchfield & Ohio and the Chesapeake & Ohio, serving the 
county seat of Dickinson county and running through a coal 
field covered with much hard wood timber. 


WaABASH-PITTSBURGH TERMINAL.—A suit has been brought in the 
United States district. court by J. T. Brenan, as a holder of 
some of the first mortgage 4 per cent bonds of the Wabash- 
Pittsburgh Terminal, to obtain an injunction against carrying 
out the reorganization plan which has been worked out by a 
committee consisting of J. N. Wallace, Haley Fiske, Harry 
Bronner, Gordon Abbott and Richard Sutro. The complaint 
claims that not more than one-half of the bonds outstanding 
have indicated their assent to the plan. The complaint alleges 
that the plan has the direct effect of creating a class of bond- 
holders able and willing to pay the assessment provided by the 
plan in association with an underlying syndicate composed of 
strangers whose interests with respect to the mortgage property 
and the proceedings with reference to it are directly opposed 
to the interests of one-half of the bondholders. 
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NOTICE OF COPYRIGHT 


This and all subsequent issues of the Daily Rail- 
way Age Gazette ‘published in connection with the 
1916. spring. meeting of the Railway, Signal Associa- 
tion and 1916 annual meeting of the American Rail- 
way Engineering Association are copyrighted under 
the United States copyright law by the Simmons- 
Boardman Publishing Company, publisher of the 
Railway Age Gazette, and-all persons are hereby 
warned. against -making. unauthorized. use of. any. of 
the contents of The Daily, whether reading matter or 
illustrations. 

It is well known that we have from year to year 
incurred much expense for the purpose of furnishing 
our readers with early, complete and properly edited 
stenographic reports of the proceedings of the con- 
ventions of these associations. Some other publica- 
tions have appropriated large parts of these without 
credit to this paper. We have copyrighted all of the 
reading pages of The Daily for the purpose of stop- 
ping this practice. 

We desire in this connection to expressly disavow 
any desire or purpose to interfere with the publica- 
tion or use by the associations or their members of 
either their own reports of the proceedings, or of the 
reports made by the Daily Railway Age Gazette. So 
far as the proceedings of the conventions are con- 
cerned, our copyright covers them only as they are 
reported by the Daily Railway Age Gazette. And 
the associations and their members, individually, are 


hereby authorized to make any uge thev.desire of oUF - 


Teports, except that they must not be republished 


without the express permission of the Simmons- 
Boardman Publishing Company in any publication 
or periodical except those issued by the Railway Sig- 
nal Association or the American Railway Engineering 
Association. 


The revised specifications for mechanical interlock- 
ing presented by Committee II to the Railway Sig- 
nal Association yesterday, indi- 


Wire in cate very definitely the passing 
Mechanical of wire for operating signals in 
Interlocking mechanical plants. In nine of 


the revised paragraphs, reference 
to material and devices made necessary by the use 
of wire lines has been eliminated.. This action is 
logical in view of the tendency to an almost uni- 
versal use in new plants of power-operated distant 
signals, and pipe-operated home signals. It seems 
rather inconsistent, in view of the action of Com- 
mittee II, to find Committee VI presenting a revised 
plan of drawing 1226, showing a stuffing box for 
wire. This action is accounted for on the ground 
that there are still hundreds of plants in service 
which include wire lines, and stuffig boxes must 
still be used in these places. There is little, if any, 


necessity, however, for including a specification for 
stuffing boxes or other parts such as wire compen- 
sators, wire eyes, split links, chains, stakes, etc., in 
the specifications for a new plant. It should be made 
very clear, as was done in the discussion of this sub- 
ject, that this action in eliminating reference to wire 
in the specifications for new plants is not a condemna- 
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tion of the wire-operated signals that are now being 
satisfactorily operated. 





THE R. S. A. HARMONIZING COMMITTEE 


It is not a serious criticism of the Railway Signal 
Association to call attention to the inconsistencies 
existing between the specifications that have been 
adopted by that body. It is doubtful whether any asso- 
ciation could do as much constructive work as has been 
done by this one without finding some slight defects of 
this kind in the finished product. Under the organi- 
zation of the R. S. A. committees in the past the 
only way to aveid direct conflict in the provisions 
of specifications’or ‘to eliminate them if they escaped 
attention before the specification was drawn, was 
through direct co-operation of the committees con- 
cerned. Such co-operation, involving joint meetings, 
is frequently very difficult to arrange, however, with- 
out incurring serious delays. The creation of a har- 
monizing committee, which made its first formal 
report yesterday, marked the inauguration of a plan 
to correct the existing difficulty, which differs some- 
what from that tried in any of the other large railway 
organizations. These other bodies have encountered 
similar trouble and their officers and members will 
doubtless readily admit that still further improvement 
could be made along this line. 

The American Railway Engineering Association 
has fostered a very close co-operation between its 
standing committees on matters of mutual interest, 
and, in addition to these co-operative efforts, there 
is a Manual committee of the board of direction which 
passes on all matter intended for publication in the 
manual, harmonizing the diction and phraseology 
wherever possible. The Master Car Builders’ Asso- 
ciation has an essentially different organization, since 
it publishes no manual and includes all recommended 
‘or standard practices in each volume of its proceed- 
ings. This policy makes it easy to revise the details 
whenever attention is called to them, and there is not 
the same necessity for exercising extreme care to 
have a specification letter perfect before passing it. 
The new committee of the R. S. A. has made a good 
start by presenting a set of general clauses to apply 
to a number of the existing specifications, and it will 
undoubtedly find much more that can be done to raise 
the standard of these specifications. This is an end 
to be especially desired, as it will create an added in- 


centive for the more universal adoption of these speci-- 


fications. 





EXPOSITION OF THE THREE SCHEMES OF SIGNALING 


It is not an exaggeration to say that the exposition 
of the three schemes of signaling which was presented to 
the Railway Signal Association at yesterday’s meeting 
by Committee I, on Signaling Practice, is a masterpiece 
of signaling literature. The report will be of enduring 
>redit to the association, to the committee, and particu- 
larly to the chairman of the committee, through whose 
individual effort the discussion was prepared practically 
in its entirety. In the abridged form in which this re- 
port is published elsewhere in this issue, the majority 
of the introduction, outlining the steps in the develop- 
ment of the uriform signal system, had to be omitted for 
lack of room. It is interesting to reflect, however, on 
the important place which this subject has held in the 
affairs of the R. S. A. during the last decade. 

Some of the younger members of the association, and 
railway men who do not follow closely the work of the 
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R. S. A. may be surprised to know that practically ten 
years have elapsed since Committee I of the R. S. A. and 
Committee X of the A. R: E. A. first undertook to evolve 
“a comprehensive and uniform signal system, suitable 
for general adoption.” The older signalmen will recall 
very clearly, however, the failure of the committees to 
agree as to the three basic principles underlying the 
work; the request for a decision by the American Rail- 
way Association and the final agreement on the three 
schemes as adopted by the R. S. A. in 1912, and the A, 
R. E. A. in 1913. They remember the intensity of feel- 
ing with which the advocates of various schemes passed 
their arguments, reaching a climax in 1909 when the com- 
mittees spiit on their report, bringing in a majority and 
a minority opinion. The heat engendered by these differ- 
ences was never able to burn the bonds of fellowship be- 
tween the members of these committees, however, and 
while a man convinced against his will’ may, like a 
woman, “be of the same opinion still,” it is generally 
recognized at present that the issue has been settled, not 
by the defeat of any system, but by the adoption of three 
alternative systems. Two of these are in reality addi- 
tions to and developments of the first, so that any road 
may choose the degree of detail with which it wishes 
to control the actions of enginemen by signals and then 
adopt the recommended scheme of signaling which fur- 
nishes that detail. 

The exposition of these three schemes is a most admir- 
able treatise on the relation of signaling to the operation 
of trains. It covers the field in a comprehensive and 
detailed manner, and has been phrased with such accu- 
racy as to make it necessary to give the discussion care- 
ful study, not a mere reading. It will well repay any 
railway officer interested in signaling or operating mat- 
ters to give the exposition such a study, however. Sig- 
nalmen will profit by the insight which it gives into the 
requirements of operation, and operating men will find 
a clear elucidation of many signaling matters that will 
be of value to them. This exposition, if properly studied, 
should have a noticeable effect in changing the state of 
affairs indicated by one of the speakers in a heated de- 
bate on this subject several years ago when he quoted a 
superintendent of a Southern railway as remarking, “I 
confess I am unable to understand the workings of the 
signal engineer’s mind,” and a signal engineer as saying, 
“Tt is a psychological fact that the operating men cannot 
understand signaling.” 





INCREASING THE CAPACITY OF SINGLE TRACK 


The relocation of passing sidings on an existing single- 
track line is in many cases one of the most productive 
means available for increasing the track capacity. A 
large part of the single-track mileage-of’the country was 
built as branch lines and extensions to handle an imme- 
diate traffic which was very light. Under such condi- 
tions it has been customary to provide passing tracks at 
towns, the length of these tracks being fixed by the 
length of the way-freight which it was necessary to ac- 
commodate. As the traffic increased on such a line, 
necessitating the operation of through freight trains, 
longer passing sidings were required, and as heavier 
power has been secured the grade revisions have been 
undertaken, the length of trains has considerably in- 
creased, requiring still further extensions of the passing 
sidings. It has been only natural to extend the existing 


sidings rather than to lay out new ones better suited for 
the dense traffic which developed a considerable time 
after the line was built, so that in most cases the exist- 
ing arrangement, like Topsy, “just grew.” 

There are so many factors that must be considered in 
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the proper spacing of passing sidings that operating men 
have felt that there could be no fixed rules for a rear- 
rangement. The paper by F. L. Dodgson, which was 
presented by Committee I of the R. S. A. at the annual 
mecting last fall and is scheduled to be presented by 
Committee X of the A. R. E. A. at today’s session, states 
the principles underlying this problem very clearly, and 
so far as is known, this is the first comprehensive state- 
ment of this kind ever prepared. Like all theories, 
these principles are valuable as a basis for studying a 
particular situation, but like all theories again, they must 
be tempered with practical knowledge in their applica- 
tion. ‘ 

A Southern road recently engaged the services of an 
outside expert in considering a problem in siding reloca- 
tion, and before making a trip over the line, the expert 
saw from the data available that it was perfectly obvious 
that a new siding located at particular point would solve 
the entire problem. He felt so sure of this that he de- 
cided to say nothing until the party of officers with whom 
he was to go over the road had reached the point in 
question, when he could show them on the ground how 
simple his solution would be. When this critical location 
was reached, the party filed out of the train after the 
- expert to hear his recommendation. After one long look 
at the location, they filed back into the train without 
having heard it, for he found that the line at that par- 
ticular point was benched into solid rock on the well- 
nigh vertical face of a high cliff. In another instance 
the signal department of a Western road made a careful 
study of a particular division with a view to increasing 
the track capacity by relocating sidings, and among the 
new locations selected was one on a long tangent without 
highway crossings and requiring a fill of less than 3 ft. 
This appeared almost ideal until the division engineer, 
. familiar with the early history of the line, recalled the 
fact that many times the apparent amount of filling had 
been required to get a stable grade at this point, as the 
line was laid across a large “sink hole.” Other impor- 
tant factors entering into this application of the basic 
principles, include the availability of water supplies, the 
use of agents as operators whenever possible, etc. While it 
may be impossible in any given case to secure the ideal 
arrangement indicated by the basic principles, many op- 
erating men will be surprised to learn how closely the 
ideals can be approached at a reasonable expense. On 
the Western road referred to above, the completed studies 
have shown that the track capacity on this division can 
be increased 50 per cent. by the rearrangement suggested. 

Some railway officers may raise a question as to why 
the problem of the relocation of passing sidings should 
be considered within the province of the signal depart- 
ment. It is, of course, an operating matter. It is very 
closely related to signaling, however, through the fact 
that when an unsignaled piece of single track has reached 
its capacity it is necessary either to install signals or to 
build a second track if the desired additional capacity 
cannot be secured in a more economical way. The 
proper decision as to the method best suited to any par- 
ticular case calls for a technically analytical mind which 
is ordinarily found in an engineer, but very rarely in an 
operating man. The signal department, therefore, is 
probably better fitted to handle this work than any other 
department. 

Engineers should grasp the opportunity of attacking 
operating problems like this whenever possible. It is 
work which will broaden any man who undertakes it, and 
the broad man is very likely to be the successful man. 
Although increased attention to the possibilities offered 
by the relocation of sidings may in some cases delay the 
necessity for the installation of signals as a means of 
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increasing track capacity, it would be an extremely short- 
sighted policy on the part of a signalman to allow that 
fact to prevent his giving a hearty co-operation to any 
plan raised for an improvement in the location of pass- 
ing sidings on his road. While it may be argued that 
signals are needed for the promotion of safety alone, it 
must be recognized that in practically all cases it is nec- 
essary to demonstrate the possibility of affecting economy 
in train operation through the installation of the signals 
before the expenditure necessary is considered justified 
in the eyes of executive officers. 

In the long-run the signal department will not profit 
by the installation of signals on a line where they will 
not demonstrate their economy. The officers responsible 
for the expenditure of the company’s income should ap- 
portion the expenditures to the best advantage. They 
should, therefore, be constantly in search of a means 
for securing the best results for a given expenditure or 
a given result for the least expenditure. Signalmen 
should favor any suggestion which they are convinced 
will promote economy in train operation more effectively 
than signaling at an equal or smaller cost, since if they 
consistently take this stand their recommendation to 
install signals when conditions warrant it should carry 
more weight. 


WESTERN RAILWAY CLUB 


The Western Railway Club will meet this evening 
at 8 o’clock at the Grand Pacific Hotel. Frank Mc- 
Manamy, chief inspector of locomotive boilers of the 
Interstate Commerce Commission, will talk on the 
rules on locomotive and tender inspection which went 
into effect recently. 


OPEN HOUSE AT THE ENGINEERS’ CLUB 


The Chicago Engineers’ Club will maintain open 
house for the members of the American Railway En- 
gineering Association this week at its house at 314 
South Federal Street. The following resolution has 
been sent to the members of this Club: 

“To the members of the Chicago Engineers’ Club: 
“GREETINGS 

“Whereas, The American Railway Engineering As- 
sociation will be in congress assembled next week, you 
are hereby authorized to hold up, waylay and coerce 
a victim into taking lunch with you at the Club. 

“By special order of the 

“GOULASH COMMITTEE.” 


PRESIDENT TRIMBLE’S DINNER 


President Robert Trimble of the American Railway 
Engineering Association gave a dinner in the Oak 
Room of the Congress Hotel last night to the mem- 
bers of the Board of Direction and of the Committee 
of Arrangements, in accordance with the custom which 
has been followed by the presidents of the association 
for some years. Those attending the dinner were: 
A. S. Baldwin, J. G. Sullivan, L. C. Fritch, W. C. 
Cushing, C. S. Churchill, E. F. Wendt, W. B. Storey, 
C. L. Lindsay, C. A. Morse, G. J. Wray, Earl Stimson, 
C. F. W. Felt, H. R. Safford, A. N: Talbot, G. H. 
Bremner, E. H. Fritch, W. D. Pence, W. A. Wallace, 
Wm. McNab, J. B. Cox, W. A. Christian and E. H. 
Lee. 


CANADIAN PACIFIC MEN AT THE COLISEUM 


Emmet Keough, assistant engineer maintenance of 
way, Eastern Lines, Canadian Pacific, is spending 
three days at the Coliseum examining the exhibits. 
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He is accompanied by 14 roadmasters, one from each 
district of the Eastern Lines. These roadmasters are 
examining the exhibits carefully and are instructed to 
prepare reports on their trip upon their return to their 
respective headquarters. J. C. Clifford, assistant en- 
gineer maintenance of way, Western Lines, Canadian 
Pacific, was also at the Coliseum yesterday with four 
roadmasters from the Western Lines. The party 
from the Eastern Lines was accompanied by a section 
foreman and a signal maintainer from New Brunswick, 
both of whom came to Chicago at their own expense 
to study the latest developments in their work. 





CONVENTION PROGRAM 


The seventeenth annual convention of the American 
Railway Engineering Association will be called to 
order by President Robert Trimble at 9:30 this morn- 
ing. There will be three sessions today, the morning 
session adjourning at 12:30 p. m., the afternoon session 
lasting from 2 to 5 p. m., and the evening session open- 
ing at 7:30 p. m. Following is the progrem. 


Tuesday, March 21 


President’s Address. 
Reports of Secretary and Treasurer. 
Reports of Standing and Special Committees. 


X. Signals and Interlocking....... Bulletin 181 

IX. Signs, Fences and Crossings... Bulletin 181 

Xilt. Water Service........... Bulletins 181, 183 
XV. Iron and Steel Structures............. 

LeQkdieakoaeee Bulletins 178, 181, 183 

VII. Wooden Bridges and Trestles. .Bulletin 182 

ee PPR. eT Eee ETS Bulletin 182 


Evening Session 
Illustrated Paper on “The Nick and Break Test in 
the Inspection of Steel Rails,” by Robt. W. 
Re Erg  alitd ght ikea Hise 4,6 dye Sb ee Leaflet 
Illustrated Paper on “Test of Douglas Fir Bridge 
Stringers,” by H. B. MacFarland...... Bulletin 184 
Discussion on “A System for Standardizing Main- 
tenance of Way Work,” by Earl Stimson.... 








late idea Sho 6 edad Bate i Bulletin 180 
Wednesday, March 22 
Se.) OS dad tHe Gees oul ss Bulletin 182 
XIX. Conservation of Natural Resources..... 
STLGA Ys cue ea manees «> vee s Bulletin 182 
XIV. Yards and Terminals.......... Bulletin 182 
Special. Uniform General Contract Forms..... 
era dnh a A een e eM ewe sb sad Bulletin 182 
Special. Stresses in Railroad Track..... Bulletin 182 
XII. Rules and Organization........ Bulletin 184 
eo acs osha o'n x wea Bulletin 183 
Se es bac nds Soa aes een Bulletin 183 
Annual Dinner at 6:30 p. m. 
Thursday, March 23 
Me Sek ied ooh Kae 4449 5-5 Bulletin 183 
i Rs dick kaGag hc eue rs a Bulletin 183 
EEE: EY 55 6b acd noe vee sanes Bulletin 183 
Special. Grading of Lumber...... Bulletins 174, 183 
XI. Records and Accounts......... Bulletin 183 
XVII. Wood Preservation............ Bulletin 184 
Pr. SE Su, Geeta kh os ws Bulletins 179, 184 
XVI. Economics of Railway Location....... 
ikweleWEee tenet seass an auhe Bulletin 184 


New Business. 
Election and Installation of Officers. 
Adjournment. 
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SANTA FE SIGNALMEN MEET 


The annual dinner of the “august and otherwise,” 
past and present members of the Santa Fe signal su- 
pervisors’ committee, has become a real institution as 
evidenced by the artistic menu cover, reproduced here- 
with, which was a feature of the “second annual,” 
held in the Congress hotel, Monday noon. The “sec- 
ond” shows that this is an institution which has more 
in prospect than in retrospect, but from the fraternal 
feeling existing among the men in this group, it is evi- 
dent that the prospect is a very pleasant one. They 
have no apologies to offer to cosmopolitan practice for 
calling this noon meal a dinner, since to 'a Santa Fe 
man the noon meal is always a dinner, because Fred 
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Menu Cover, Showing a Group of Santa Fe Signal Views 


Harvey says so. The following are eligible to attend 
these annual dinners by virtue of their present or past 
membership on the supervisors’ committee: T. S. Stevens, 
signal engineer; L. Brown, assistant signal engineer; 
G. K. Thomas, assistant signal engineer; H. Hobson, 
signal supervisor; W. H. Rife, signal supervisor, E. 
Hanson, signal supervisor; E. Winans, signal super- 
visor; George R. Cowherd, signal engineer, E. P. & 
S. W.; Burt T. Anderson, assistant signal engineer, D. 
L. & W.; P. B. Hyde, electrical and signal engineer, 
Thos. A. Edison, Inc.; J. S. Hobson, general manager, 
U.S. & S.; J. E. Saunders, electrical engineer, U. S. 
& S., and H. K. Ferguson, secretary, Samuel Austin & 
Sons. All of these were present, except J. S. Hobson, 
E. Winans and H. K. Ferguson. 
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Reports of 


Standing and Special Committees and Discussions 


VA 


Jersey City Terminal of C. R. R. of N. J. 


The stated meeting of the Railway Signal Asso- 
ciation was called to order at 9:30 a. m. on Monday, 
March 20, in the Auditorium Hotel, Chicago, by Presi- 
dent W. J. Eck, signal and electrical engineer, South- 
ern Railway. The registration was 240, which is 48 
per cent greater than last year’s 
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find that relays of different makes will vary greatly 
in their contact resistance under the same conditions, 
and also that relays of the same make will vary, and 
that the same relay will vary greatly in resistance dur- 
ing its life and under apparently the same conditions. 
We have found that the general 
practice on direct-current circuits 





figure and 18 more than the pre- 
vious high record. The maxi- 
mum attendance in the meeting- 
room was reached near the end 
of the morning session during 
the discussion of: the revised 
specifications for mechanical in- | 
terlocking, and at about the time oa 
the picture reproduced on an- « ? 
other page of this issue was ‘ 
taken. The interest in the dis- 
cussions was fully up to the 
standard set by the attendance 
and President Eck deserves spe- 
cial credit for his high-grade 
railroading in bringing the “spe- 
cial” into the terminal only 
three minutes late, although at 
one time after lunch it was just 
an hour behind schedule. 

Reports of progress were sub- 
mitted by E. W. Kolb, chair- 
man of the Committee on Direct 
Current Relays; W. M. Vander- 
Sluis, chairman of the Commit- 
tee on Automatic Block Signal- 
ing, and G. S. Pflasterer, chairman-of the Committee on 
Maintenance and Operation. C. A. Dunham, chairman 
of the Committee on Committees of the Board of Di- 
rection, told briefly of the good work which is being 
done by the Regional Committees and the possibilities 
of favorable results being accomplished through these 
meetings. 

Mr. Kolb said in part: 


‘i 


“We must determine the 


contact resistance of relays. We find that there is no 
such fixed quantity, and that it cannot be fixed. We 


~~ z 





W. J. ECK, 
President 


to-day is very crude, and we hope 
that by a more thorough study 
and investigation of the track cir- 
cuit in general we will be able to 
reduce the contact resistance on 
direct current to a much nearer 
practical and scientific working 
basis than we have had so far. 
We believe that the four-ohm re- 
sistance of the track relay is 
wrong, but we have not decided 
what it should be. We believe 
that the practice of operating 
more than one contact is wrong, 
and that our specifications for re- 
lays are pretty much wrong all 
the way through as applying to 
the track circuit relay. eW have 
not taken up the study of other re- 
lays yet. Ona test covering 500,- 
000 operations of four relays each, 
of different manufacturers, we 
found that the contact resistance 
varied and that the pressure on the 
contact did not answer the prob- 
lem; that is, by having a certain pressure on a certain 
contact material we were not able to get uniform re- 
sults. From that we decided that, instead of trying 
to control the contact resistance within narrow lim- 
its, we would be better satisfied with much wider 
limits of the contact resistance and try to minimize 
the effect of that resistance in some other way. One 
way to do that would be to use a track relay with 
one contact controlling the local relay, which would 
do the same thing as the track relay does now.” 
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The committee presented definitions 
of principal terms used in wire and 
cable specifications, in accordance with 
subject (a) of its instructions, and spe- 
cifications for steel core aluminum 
stranded aerial wire, as directed in sub- 
ject (d). It is the intention of the com- 
mittee to have these reports approved at 
the next annual convention for submis- 
sion to letter ballot. 

The definitions submitted were taken 
from Circular No. 37, Electric Wire and 
Cable Terminology, of the Bureau of 
Standards of the Department of Com- 
merce and Labor, having been adopted 
January 15, 1913 (second edition Janu- 
ary 1, 1915). These definitions were 
prepared by the Bureau of Standards in 
co-operation with representatives of the 
Standards Committee of the American 
Institute of Electrical Engineers, together with other 
engineers, representatives of railroads and manufac- 
turers. 

Of the definitions submitted, greatest variations ex- 
isted in the use of the words “strand” and “cable.” 
Certain manufacturers use the word “strand” for what 
others call a completed single-conductor cable. The 
definition of the word strand, “one of the wires or groups 
of wires of any stranded conductor,” as recommended 
for adoption, is in agreement with the definitions of Web- 
ster’s, the Standard and the Century dictionaries; that 
is, a strand is one of the component parts of a cable, 
each part either a single wire or a combination of wires. 
If the latter, then each wire of the combination is itself 
a strand of the composite strand, the principal idea in 
the word strand being that it is a component part of a 
larger unit. 

If the definitions recommended are adopted, the terms 
used in the wire and cable specifications, now standard 
with the Association, will have to be revised to conform 
therewith, although it would seem the revision of each 
might be postponed until such time as other and more 
important changes or revisions are to be made. 

In order to illustrate the proper use of the terms, the 
following discussion was submitted as information: “The 
use of a cable in the transmission of a single current is 
in general restricted to the cases where the current is 
large. This requires a large conductor, which for prac- 
tical reasons is stranded. It may be either a single group 
of solid wires, or it may have a more complex struc- 
ture. A seven-strand cable may be a single conductor 
made up of seven solid wires, or a single conductor made 
up of seven groups of wires, or a combination of seven 
conductors insulated from one another. In the latter 
case, each of the seven strands may be either solid or 
itself stranded. When one of the strands of a conductor 
is composed of more than one wire, each element of the 
strand is also called a strand. Stranded conductors are 
very commonly formed of concentric strands, which con- 

sist of a central core surrounded by one or more layers 
of helically laid wires. If used as a completed cable, 
such a conductor is called a concentric lay cable. Such 
a group may be combined with others in the same way 
in which the wires are combined in the group, thus form- 
ing a concentric strand composed of elements, each of 
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which is a concentric strand. If a 
concentric strand so formed is used as 
a completed cable, it is known as a rope- 
lay cable.” 

The committee includes W. H. El- 
liott .(N:-Y. (.), ehairman; E. L, 
Adams (I. C. C.), vice-chairman ; W. I. 
Bell (P. R. R.), W. L. Dryden (S. I. 
R..T.), A. HY Rice (D,.& H.), D. W. 
Richards (N. & W.), O. Von Falken- 
stein (N. Y. C.), J. V. Young (B. & 
M.). 


Discussion 


It was voted to accept that part of 
the report of the committee cover-- 
ing definitions on the principal terms 
used in wire and cable specifications. 

C. C. Anthony: I will make a sug- 
gestion that these definitions be handled in the 
same way as one or two other things that have 
come up for action in the last year or two. Rather 
than place them in our Manual, if they be adopted or 
approved, my suggestion is that we put in the Manual 
a note giving the members information of the place 
where these definitions may be found. Then if they 
are revised later we shall not have to be changing 
our Manual all the time to keep up to date, but the 
members will simply have to look to the proper place 
for definitions and find them. 

W. H. Elliott: In line with Mr. Anthony’s sug- 
gestion, the committee will add a note with the re- 
quest to the secretary that the same appear in the 
Manual, stating where these definitions may be found. 
The committee also submits for adoption and submis- 
sion to letter ballot specifications for aerial aluminum 
cable, steel reinforced. This specification is one for the 
product of but one manufacturer, and necessarily, in 
preparing the specification, it was necessary that that 
manufacturer be consulted throughout and the terms of 
requirements of the specification be such as would apply 
to the material manufactured by him. This specifica- 
tion is, as far as practicable, in accord with that of the 
steel messenger wire specification adopted in 1914, and 
as such it should be acceptable to the Association. I 
therefore move that this specification be adopted and 
submitted to letter ballot. 

(The motion was seconded.) 

E. G. Hawkins (N. Y. C.): Referring to Section 
2-C, would the committee consider a suggestion of 
the change of the clause to read, “The conductivity 
of the aluminum wire shall be not less than 60 per 
cent of the annealed copper standard, centigrade”? 
Centigrade could be used without causing great trou- 
ble to the aluminum manufacturers. The present 
clause refers to the Matthiessen standard scale. This 
might be so interpreted that the Matthiessen standard 
would be 60 per cent of conductivity, that is, 60 per 
cent of hard-drawn copper, and 60 per cent of this 
figure would be 36 per cent, which is really specified 
here as Matthiessen standard scale. 

W. H. Elliott: The committee accepts Mr. Hawk- 
ins’ suggestion. 

(Mr. Elliott’s motion was then put and carried.) 
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The committee was instructed to (a) 
prepare specifications for apparatus and 
material used in mechanical interlocking ; 
(b) prepare standard plans for leada- 
ways and layouts for slip switches, mov- 
able point frogs and derails, (c) pre- 
pare specifications for apparatus and ma- 
terials used in electro-mechanical inter- 
locking, (d) chairmen and subcommittee 
chairmen of Committees II and III will 
confer with Committee XV, American 
Railway Engineering Association, as to 
interlocking and operation of draw- 
bridges; chairman of Committee II to 
present the report, (e) recommend meth- 
ods for mechanically locking switches at 
interlocking plants. 

On subject (a), the committee present- 
ed for discussion and acceptance, revised 
specifications for mechanical interlocking 
to be submitted to the annual convention for approval and 
submission to letter ballot. On subject (b) the commit- 
tee drawings Nos. 1400, 1401 and 1402, leadaways and 
turns in pipe lines were presented for discussion and ac- 
ceptance, to be submitted to the annual convention for 
approval and submission to letter ballot. ~' 

The chairman submitted a final report on subject (d), 
“Requirements for protection of traffic at,:movable 
bridges,” which had been agreed upon by the committee 
appointed by the Association and Committee XV of the 
A. R. E. A. for acceptance, to be presented to the annual 
convention for final approval and submission to letter 
ballot. 

It was also reported that the committee had carefully 
considered subject (c) and is prepared to submit com- 
plete specifications for electro-mechanical interlocking at 
the May meeting, and that under subject (e) it has care- 
fully considered methods for mechanically locking 
switches at interlocking plants. Much time and discus- 
sion has been devoted to the latter subject and it is ex- 
pected to present schemes and report at the May meet- 
ing. 

PROTECTION OF TRAFFIC AT MovaBLE BriDGES 

The protective appliances at drawbridges consist of de- 
vices for insuring that the bridge is in proper position, 
and the track in condition for the passage of trains over 
the draw, or for a reduction to a minimum of the damage 
in case trains do not stop when the track is not in con- 
dition for passage over the draw; also the usual devices 
for protection against damage in case of derailment. 

The protective devices may be classified under eight 
headings: 

(a) Interlocking Power and Bridge Devices. Inter- 
locking the drawbridge devices so that their movements 
must follow in a predetermined order to protect the draw- 
bridge machinery. 

(b) Bridge Surfacing, Aligning and Fastening De- 

‘vices. Drawbridges should be equipped with proper 
mechanism to surface and align them accurately and fas- 
ten :them securely in position. This condition can be 
secured by the use of efficient end lifts in case of swing 
bridges, and by proper end locks in case of lift bridges. 

(c) Rail-end Connections—Rail ends may be mitered 
or cut square. Mitered rails where lapped should retain 
the full thickness of tthe web to the points. The points 


should be trailing to normal traffic where possible; on 
single-track bridges the points should be trailing to traffic 
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entering the movable span. Where rail 
ends are cut square or ‘mitered and not 
lapped, they should be connected by 
sliding sleeve or joint bar or by easer 
rails to carry the wheels over the open- 
ing between the end of bridge and ap- 
proach rails. 

(d) Signaling and Interlocking.—lf 
trains are to proceed over drawbridges 
which are in service, without first stop- 
ping, interlocking should be installed 
which will provide that the drawspan, 
tracks and switches within the limits of 
the plant-are locked in the proper posi- 
tion. This will require: (1) Locking 
drawbridge devices, and (2) locking 
providing for the proper order of op- 
eration of signaling devices, such as 
signals, switches and derails. 

This interlocking will require the fol- 
lowing order of operation: Before opening a draw- 
bridge: 1, display stop signals, and 2, unlock rail and 
bridge devices; before operating trains over drawbridge: 
1, lock bridge and rail devices, and 2, display clear 
signals. 

Since there are various types and designs of draw- 
bridges and various drawbridge devices for each of the 
types, and also various designs and types of signaling 
devices, as well as various locations, from which they all 
may be interlocked and operated, a typical example only 
of the detail order of operations is given, viz., a swing- 
bridge with all its devices operated from one location on 
the drawspan, having home and distant signals, derails, 
etc. 

To open drawbridge: 1, display stop signals; 2, unlock 
derails; 3, open derails; 4, uncouple interlocking con- 
nections; 5, unlock rail-end connections ; 6, unlock bridge 
surfacing, aligning and fastening devices; 7, operate pow- 
er-controlling device to position permitting application 
of power to bridge machinery; 8, withdraw rail-end con- 
nections ; 9, withdraw bridge surfacing, aligning and fas- 
tening devices, and 10, open bridge. To pass trains over 
drawbridge: 1, close bridge; 2, insert bridge surfacing, 
aligning and fastening devices; 3, insert rail-end connec-_ 
tions ; 4, operate power-controlling device to position pre- 
venting application of power to bridge machinery; 5, 
lock bridge surfacing, aligning and fastening devices; 6, 
lock rail-end connections; 7, couple interlocking connec- 
tions; 8, close derails; 9, lock derails, and 10, display 
clear signals. 

The above example of order of operation includes de- 
railing switches, but their use is not recommended in all 
cases. Each situation must be given special study with 
respect to (a) the use of derails, smash boards or sim- 
ilar devices; (b) their location with respect to draw- 
span, and (c) the use and length of guard rails. 

(e) Guard Rails. Guard rails should be provided as 
for fixed bridges, except for the necessary breaks at the 
ends of the movable span. Obstructions to. derailed 
wheels which are guided by the guard rails should be 
reduced to a minimum. 

(£) Rail Attachments. The rails and attachments 
should be separated from the metallic structure so track 
circuits may be successfully operated the entire length of 
the bridge. 

(g) Bridge Devices. The various bridge devices 
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should be so designed that Railway Signal Association 
interlocking apparatus may be used. 

(h) Locking. Electric and time locking are regarded 
as adjuncts. 

The committee consists of C. J. Kelloway (A. C. L.), 
chairman; Samuel Miskelly (C. R. I. & P.), vice-chair- 
man; W. M. Post (P. R. R.), vice-chairman; Larsen 
Brown (A. T. & S. F.), E. C. Carrol (C. & N. W.), G. 
W. Chappell (N. Y. N. H. & H.), Wm. Dawson (N. 
Oswald Frantzen (B. 


y. C.), C. S. Foster (P. R. 

& M.), J. W. McClelland (P. R. R.), E. E. Mack (C. & 
E. I.), W. B. Morrison (D. L. & W.), H. B. Pflasterer 
(N. C. & St. L.), E. J. Relph (N. P.), Charles Stephens, 
(C. & O.), F. C. Stuart (E. J. & E.), J. I. Vernon (N. 
L. N. H. & H.), F. E. Whitcomb (B. & A.), W. F. 
Zane (C. B. & Q.). 


Discussion 


A. R. Fugina (L. & N.): In reference to paragraph 
50, the statement is made that the foundation for the 
interlocking station and lead-out supports shall be in ac- 
cordance with R. S. A. drawings, 1200, 1203 or 1217. I 
believe it is the general practice to have a special draw- 
ing for that. I doubt if the R. S. A. drawings would 
take care of it. 

F. P. Patenall (B. & O.): 
“and” be omitted, and the paragraph read, 
ing station lead-out supports,” etc. 

Mr. Kelloway: The committee will accept that. 

J. Beaumont (I. C. C.): In connection with para- 
graph 202, the two-way crank stand is apparently 
intentionally omitted, but it does seem to me that 
we should include a specification covering the two- 
way separate pin crank shown on drawing 1400, on 
page 78. 

Mr. Kelloway: The committee did not believe in 
the two-way crank, or two cranks supported on one 
pin, and, as a’ matter of information, the Design Com- 
mittee has the matter of designing a separate pin cran< 
in hand. 

A. G. Shaver (Cons. Eng.): Why is the matter 
referring to wire and wire lines eliminated in para- 
graph 241? 

J. H. Cormick (Can. Nor.): In Canada we have 
many small interlocking plants where we have only 
two trains a day, and we cannot very well eliminate 
the wire-connected signals at present. We would 
like to see them remain in the specifications. 

C. A. Dunham (G. N.): I will support the views 
expressed by Mr. Shaver and Mr. Cormick in the 
matter of wire-connected signals. It is, of course, 
true that in some cases the wire-connected signals 
are going out of style, as it were, but I fully believe 
that the wire-connected signal, well installed and bolt- 
locked, with its governing switch or signal function, 
is a good and safe working signal, and may be de- 
pended on to give useful service for many years at 
a minimum of cost. 

W. H. Elliott (N. Y. C.): A wire- connected signal 
cannot be wholly depended upon for a number of 
reasons, the principal of which is that the expansion 
and contraction of the wire, which cannot be compen- 
sated for, is so great that in many cases the signal 
cannot be kept in adjustment, even if a man was 
working on the signal practically every time it was 
used. The effect of sleet, ice and snow is known to 
all, and also the ease with which the wire becomes 
fastened in the pipe carriers, chain sheath and other 

places. We have been installing pipe-connected sig- 
nals for the last eight years, and we find that the 
expense of these signals is so small, in comparison 


I suggest that the word 
“interlock- 
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with their liability and safe working of the signal, 
that the difference of expense should not be con- 
sidered. 

L. R. Mann (Mo. P.): If you want information as 
to wire-connected specifications you can go to the 
old proceedings and get it, but in the cases of roads 
where you have high-speed trains, and you want your 
distant indication out from the home signal, it seems 
to me it is proper in any new specifications to elimi- 
nate the wire-connected signal. 

Mr. Dunham: As a matter of fact, on our road 
we have not installed any new wire-connected signals 
in the last 11 years, and we will probably not install 
any more of them in the future. 

Mr. Beaumont: I agree with the committee in the 
elimination of the specification for wire-connected 
signals from our standards, but I do not believe any- 
thing said here should discredit the use of wire-con- 
nected signals. 

C. C. Athony (Penn.): I think this is a very sim- 
ple question, How many railroads are putting in, and 
expect to continue putting in, wire-connected signals? 
You could easily find out by vote here, especially if 
we could get one vote for each railroad represented. 
If they are practically all giving up wire-connected 
signals for future work we do not need the specifica- 
tions. If some roads are using them, and expect to 
do so in the future, some specifications may be neces- 
sary and useful. 

Mr. Rudd: I think such information as suggested 
by Mr. Anthony would be of value in coming to an 
understanding. We are putting in wire-connected 
distant signals and pipe-connected home signals, and 
I presume, where space can be reduced, we are put- 
ting in wire-connected distant signals. We do not 
put them over 1,500 ft. from the point of operation, 
however. 

The President: Representatives of roads which 
are installing nothing but pipe- -connected or power- 
operated signals will please rise. (30 members rose.) 
Those who expect in their future work to install only 
pipe-connected or power-operated signals please rise. 
(38 members rose.) Those who are now installing 
wire-connected signals and expect to continue install- 
ing wire-connected signals in the future as the gen- 
eral practice on their road will please rise. (One 
member rose.) 

J. H. Cormick (Can. Nor.): I am the only member 
who voted on the last proposition. I wish to explain 
my vote. All our home signals in the future will be 
pipe connected and the distant signals will be wire 
connected. I also represent at this meeting the Grand 
Trunk Pacific and the Canadian Pacific, western lines, 
and they will continue this practice. On the small 
branch lines where we have only two trains a day on 
our road, the Canadian Northern, our distant signals 
will be wire connected. On the high-speed service 
we will put in pipe-connected signals. 

A. G. Shaver: I have a criticism to offer as to the 
way in which you put the question to vote for wire- 
connected signals. You asked for a vote from the 
roads that expect to install tnem as a general propo- 
sition. I am not surprised at the vote. I think every- 
one voted as he conscientiously felt, but there are a 
great many occasions where we would like to install 
wire-connected signals, either temporarily or where 
conditions are such that they can be installed to 
good advantage. It seems to me that the question 
should be worded so as to make it possible to install 
any system. 
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F. P. Patenall: Wouldn’t it be well for all rail- 
roads’ representatives to rise whose roads are now 
using wire-connected signals? 

The President: The representatives of all railroads 
who are now using wire-connected signals will please 
rise. 

(The secretary stated that 43 members rose.) 

R. B. Ellsworth (N. Y. C.): About the question 
of economy, the principal argument in favor of the 
wire-connected signal has been its economy. Some- 
times it seems that it costs more money to maintain 
wire-connected signals by a considerable percentage. 
On branches where we have in the past had a con- 
siderable number of wire-connected signals we have 
hesitated during close financial times about having 
a sufficient amount of maintenance force to take care 
of the signals in the way that they should be. Cer- 
tain portions of our railroad are broken up, so that 
in making a continuous trip we pass from our rail- 
road to another, and I have noticed particularly that 
the wire-protected signals on the other railroad were 
better taken care of than ours. On the other hand, 
our bills for maintenance from the other road were 
greater in proportion to the signals and mileage than 
on our own road. If we could count the cost of 
maintaining the wire-connected signals as it should 
be, we would find that it eats up the saving in cap- 
ital in a very short time. 

Mr. Kelloway: It has been suggested in paragraph 
(d) that it read, “Foundations shall be rigid, level 
and in perfect alignment,” instead of line. 

Mr. Dunham: It seems to me the word “perfect” 
is rather exacting as applied to this proposition. I 
wonder if the committee will not use the term “good 
alignment’? 

Mr. Kelloway: That will be acceptable. 

Mr. Elliott: I would like to suggest the following 
sentence be added to Section 312-B: “The top and 
bottom edges of holes in lock roads shall be rounded 
1-16 in.” The desirability of this is that the hole 
drilled in the lock rod very often is not in line, or 
central with the hole in the plunger casting, and, 
while the plunger may enter the hole in certain posi- 
tion, if the lock rod is tilted a little the plunger 
catches on the edge of the hole. 

Mr. Kelloway: The committee will consider that. 

C. A. Christofferson (N. P.): We have been call- 
ing the plate that we place on a head tie the tie-plate. 
I don’t believe anyone outside the signal department 
calls it a tie-plate. They call it a gage-plate. Isn’t 
it time that we change this? 

Mr. Dunham: When we use the term in our 
specification it is confusing, and I think we ought to 
consider gage-plate instead of tie-plate. 

Mr. Kelloway: The committee will do that. 

Mr. Elliott: I would like to call the attention of 
the committee to Section 320, and suggest that this 
be changed to specify two one-inch rivets to fasten the 
butt-plate to the tie-plate. We were using the three 
rivets practically in accord with this specification, 
-and agreed in conference in our signal committee that 
it was best not to reduce the area of the tie-plate to 
the extent called for by these three rivets. With ref- 
erence to Section 320-D, I would like to ask the com- 
mittee to give very careful consideration to changing 
this to four tie-plates, one tie-plate to be located on 
the tie ahead of the point and three plates to be used 
on the ties next to or behind the point. 

C. F. Stoltz (C. C. C. & St. L.): I would like to 
suggest to the committee that butt-plates be 1 in. 
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thick, with two rivets. The rail brace has a greater 
height than 34 in. at the back end and the butt-plates 
should be of equal area with the back end of the rail 
braces. 

Mr. Elliott: We are using with successful results 
butt-plates that have an area of 6 sq. in. I would like 
to suggest as an addition to Section 320-B the follow- 
ing: “One side of the butt-plate shall be finished 
to a true surface.” We require that one edge of the 
butt-plate shall be plain. 

J. A. Peabody (C. & N. W.): I would like to sup- 
port Mr. Elliott in his suggestion as to Section 320-B 
as to four tie-plates, one being ahead of the points, 
The strain on a switch is just as hard when an engine 
comes out and hits the main rail as it is when it 
goes into the switch, and it requires more bracing 
than has been the general practice. 

Mr. Kelloway: The committee will consider that. 

T. S. Stevens (A. T. & S. F.): I don’t like para- 
graph f very well. A statement should be added to 
the effect that on curves signal arms shall be so lined 
as to indicate the best possible view to the engineman 
throughout the curve, or something of that kind. I 
think it possible to turn the signal so the engineman 
will get an equal view of the signal throughout the 
curve. 

Mr. Kelloway: There was a good deal of discus- 
sion of this paragraph five years ago, and the manu- 
facturers argued at that time that we should not put 
the responsibility up to them, and that it should be 
decided by the purchaser. We have given an outline 
of good practice, and the last part of the clause states, 
“as decided by the purchaser.” In other words, the 
purchaser will give the location of the signal. 

Mr. Elliott: I would like to refer to Section 400-J 
and suggest the substitution of the word “stand” for 
“mast.” The actual length of pipe which might be 
considered for the mast is ordinarily not more than 
12 to 14 in. long. I believe the word “mast” is not 
properly applicable to such a length of pipe. 

Mr. Stevens: Why not dwarf signals, as you have 
high signals? 

Mr. Kelloway: The committee will accept that. 

Mr. Fugina: Under “Painting,” I believe some 
provision should be made to paint the galvanized 
pipe in the immediate vicinity of the joint. 

Mr. Kelloway: The committee will consider that. 

Mr. Peabody: In the drawings submitted there is 
one illustration of the deflecting bar in which every 
tie space is used. From a track standpoint, this is 
poor practice. 

Mr. Kelloway: The committee will show, on 1401, 
spacing similar to that shown on 1400. It seems to 
me it would be better to eliminate entirely the I-beam 
construction in 1401, leaving it in 1402, where it is 
sometimes absolutely necessary. But in the general 
run of pipe line as shown in 1401 it is rarely ever 
necessary. 

The President: There have been so many changes 
in these plans I think the thing for the committee to 
do is to present them at the May meeting. 

Mr. Kelloway: The committee is now prepared 
to submit the requirements for portection of traffic at 
movable bridges. This matter has been up before 
the committee a number of years, and before the 
American Railway Engineering Association. They 


have been agreed to by Committee XV of the A. R. 
E. A., and we are prepared to submit them to letter 
ballot. 
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L. R. Mann (M. P.): Does the committee of the 
A. R. E. A. intend to revise it after it leaves this 
committee? 

Mr. Kelloway: This matter has been settled satis- 


RAILWAY AGE GAZETTE 





539 





factorily between the committee of the A. R. E. A. 
and the Signal Association representatives. In other 
words, it is a joint report. 

The report of the committee was accepted. 


Storage Battery and Charging Equipment 


Under subject (a), prepare specifica- 
tions for apparatus and material used 
in storage battery installation, the com- 
mittee submitted to the Association for 
discussion two specifications for batter- 
ies, and a drawing showing a proposed 
standard hydrometer and thermometer 
for storage battery work. These speci- 
fications have been worked up in con- 
junction with the manufacturers and as 
far as was practicable in accordance 
with their suggestions. 

The specifications for lead type port- 
able storage battery have been under in- 
vestigation by this committee during the 
past four years. Tentative specifications 
have been submitted to the Association 
for discussion on two or three previous 
occasions, but in each case the specifica- 
tions were withheld from the annual re- 
port due to doubt on the part of the committee in regard 
to the revised specifications being a sufficient improve- 
ment over the specifications in the manual to warrant a 
change. The specifications now submitted eliminate the 
optional features which are objectionable in the present 
_R. S. A. specifications and provide a standard R. S. A. 
binding post on the top of the battery, which, it is 
thought, will cover the many criticisms which have been 
made of the previous methods of connection. It was 
the recommendation of the committee that these specifi- 
cations be discussed at the March meeting, and if they 
met with approval the committee would recommend that 
final action be taken at the annual convention. 

The proposed specification for composite type station- 
ary storage battery has also been under consideration by 
the committee for the past couple of years. This specifi- 
cation has been prepared for the use of those roads who 
do not wish to purchase pure lead type battery, but still 
wish an R. S. A. specification upon which to purchase 
material. The committee recommended that these spe- 
cifications be discussed and if acted upon favorably 
would be presented for submission to letter ballot at the 
next annual convention. 

Plan 1175, hydrometer, shows a proposed standard 
hydrometer which has been designed by the committee 
with the idea of getting a substantial instrument with 
the largest possible scale and still be able to use the 
hydrometer for the smallest standard stationary storage 
batteries. This instrument can be purchased economic- 
ally and, in the opinion of the committee, should be 
adopted by the Association. The thermometer is of the 
flat type and has been marked to show the corrections to 
be made in hydrometer readings at the various tempera- 
tures. es 

The committee has also been working on a combined 
hydrometer and thermometer, using the flat section of 
the hydrometer for the thermometer scale. From pres- 
ent information, the price of this combined instrument 
is out of proportion to the advantage to be gained. 
Further investigation will be given this subject. 

The committee has also been doing work under sub- 
ject (d), prepare plans and specifications for switch- 
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boards, and hopes to have a switchboard 
specification and additional plans for 
discussion of the Association at the 
May meeting. 

The committee is composed of R. B. 
Elsworth (N. Y. C.), chairman; G. E. 
Beck (N. Y. C.), vice-chairman; J. G. 
Bartell (L. V.), W. E. Boland (S. P.), 
FE. G. Hawkins (N. Y. C.), A. B. Himes 
(B. & O.), J. Fred Jacobs (C. R. R. of 
N. J.), T. L. Johnson (D. L. & W.), 
A. H. McKeen (O. W. R. & N.), T. J. 
O’Meara (N. Y. C.), John Parker (N. 
¥. 42), By A Pa £0 SS. 1), CO 
Warner (N. Y. N. H. & H.), A. H. Slo- 
cum (P. & R.). ‘ 


Discussion 


R. B. Elsworth (chairman): We at- 
tempted to draw specifications on the 
eight-hour rate, which is standard for stationary bat- 
teries, but found if we did that we would change all 
existing standards now in service, and we would have 
to have a different rate for the portable batteries if we 
wished to have our 40, 60 or 80 ampere-hour capacity 
mean what it has meant in the past. We would like 
to know whether it is felt that a two-hour rate would 
be satisfactory. 

L. R. Mann (M. P.): I appreciate that this commit- 
tee has a real difficult problem to get a good specifica- 
tion for lead type portable storage battery. It seems 
that a portable battery, such as is used for automobile 
work, even though it has a high efficiency in discharge 
and charge, a great number of times, isn’t the plate 
that you want for a low discharge portable storage 
battery for signal work, and if any standard make of 
battery such as is used for that purpose can apply to 
these specificatioris you are not getting the efficiency 
or the life that you want for a low rate discharge in 
portable battery for signal work. I would like to 
know whether the committee has taken this into con- 
sideration. 

Mr. Elsworth: I think the specifications as revised 
take care of those points, in that we have eliminated 
the high rating test and based the specification on 
service rate, which is approximately two amperes. I 
would like to know if Mr. Beck wants to say anything 
about service rating. 

H. M. Beck (Elec. Stor. Batt. Co.): The point that 
Mr. Mann brings out is important and a sufficient 
reason why the rating should not be too high. If we 
make a cell which is suitable for high ratings, we will 
have to make.a cell which has a great many plates, 
very thin plates and high specific gravity, whereas 
such a cell is limited for this particular service. I 
think the rate should be as low as possible, but I see 
no reason why two amperes would not be satisfactory. 

Mr. Mann: I would like to ask Mr. Beck if any of 
the portable cells, such as you would buy for auto- 
mobile sparking would go in on these specifications. 

Mr. Beck: The standard types of ignition of the 
starting and lighting batteries, according to our ideas, 
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would not be suitable for this service at all. As to 
whether the ordinary ignition battery could be fur- 
nished under these specifications, [ think it could be 
without difficulty. 

Mr. Elsworth: It has been suggested that the sec- 
ond word in Section 2-B, “elements,” be changed to 
“sroup.” A correction has been called to our atten- 
tion under the fifth and sixth columns that it should 
show length instead of width. Under 5-C, it has been 
suggested that the initial charge be continued until 
the battery is fully charged, which might be 50 to 80 
hours. The committee feels that 67 to 70 is enough 
variation. 

W. H. Elliott (N. Y. C.): Clause 6-A seems to me 
to need some word to make it complete. The word 
strip or piece, I believe, should be added after the 
word rubber, it being the idea that treated wood and 
hard rubber are not of themselves sufficient descrip- 
tion of what a separator is, and that the wording 
might be—‘“separated by means of specially treated 
wood and hard rubber strips or pieces,” or else—“the 
strips shall be separated by pieces of specially treated 
wood and hard rubber,” and leave the description to 
be covered in Clause 6-B and 6-C. 

R. B. Arnold (C. & N. W.): Under Section 5, 
Clause C, it is my understanding that positive plates 
of storage batteries can be procured from the manu- 
facturer fully charged, and in case of emergency can 
be inserted directly in the,cell without receiving in- 
itial charge. So I believe an amendment should read, 
“Negative elements when furnished separately shall 
be ready for service after an initial charge, etc., and 
positive elements shall be furnished fully charged.” 
It will save the work of giving the battery a full 
charge when only the positive plates are to be inserted. 

Mr. Elsworth: The committee will accept that if 
the manufacturer finds conditions satisfactory. It has 
been suggested that under Section 8-A, with reference 
to hard rubber, that tin foil finish apply only to the 
outside surfaces, which is satisfactory to the commit- 
tee. Under Section 8-D the temperature test should 
only be made with the jar in place with the support, 
and the clause should be so revised as to include that 
statement. It has also been suggested that the dimen- 
sions be qualified by the words “at least,” so that in 
case the manufacturer decided to make the sides or 
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ends a little stronger, that could be taken care of. 
Under Section 13, “Case Cover,” the reference to the 
hinge and the fastening over the cover should be in- 
cluded in the specification. Under Section 14, “Case 
Handle,” it has been suggested that the rod case be 
5-16 in., which is satisfactory to the committee. If 
Section 16-(c) is left with the present meaning it 
should have the words “and flush with the top edges 
of the case” added. The criticism has been made by 
some manufacturers that. we should leave the top of 
the case with the terminals open. The committee 
feels that better construction is to cover the jars. 

Mr. Mann: I would like to know from some of the 
battery companies if the sealing would affect the dis- 
charge rate of a portable storage battery in extremely 
high temperatures. Might it not be better to have 
some method arranged so that the battery would not 
be sealed when extremely great ventilation is desired? 
If the portable battery is in service, would the sealing 
affect the output in extremely high temperature? 

Mr. Beck: I would say that the sealing would only 
affect the temperature of the cell appreciably in con- 
nection with the charging, which would be done at the 
battery station and after the battery is out and has 
reached the temperature of the atmosphere. I should 
not expect it to affect the discharging characteristics 
of the cell. 

Mr. Elsworth: Section 17, “Battery Terminals,” 
has proved a source of considerable discussion for 
years. We have debated the question whether the 
terminal should be on the end, the side or the top, and 
a terminal is presented here which projects from the 
top of the wood case near the end with an R. S. A. 
binding post. 

R. W. Meek (T. & N. O).: The reason we are using 
on our lines the two-screw connector is so that we can 
readily get to the cell. We find it is very often neces- 
sary to inspect the intermediate cells. 

Mr. Mann: The question that seems to me to be 
most important is that there should be something to 
take the place of an aging test. As I understand from 
Mr. Beck, any standard type of ignition storage bat-- 
tery can be bought on this specification. It is the 
aging test that is difficult to get. 

The president then put to vote a motion to approve 
the specification as presented, which was carried. 


Special Committee—Lightning Protection 


Under subject (c) recommend type 
and method of applying ground connec- 
tions, the committee submitted the fol- 
lowing requisites covering “Ground Con- 
nections” and “Method of Applying 
Ground Apparatus,” with a view that 
they be accepted and the committee in- 
structed to prepare specifications out- 
lined in these requisites. 


REQUISITES FOR GROUND CONNECTIONS 
FOR LIGHTNING ARRESTERS 


1. Made Ground Apparatus.—(a) 
Ground apparatus shall be so designed 
as to provide the best electrical connec- 
tion with the earth for the dissipation of 
energy discharged from lightning ar- 
resters. 

(b) Ground apparatus shall be de- 





E. G. Hawkins 


signed with the lowest practicable im- 
pedance to discharges from lightning 
arresters. 

(c) Ground apparatus shall have 
sufficient capacity to handle discharges 
from the lightning arresters, and shall 
be designed with a factor of safety suffi- 
cient to insure the apparatus against 
damage due to these discharges. 

(d) Ground apparatus shall be de- 
signed and constructed from materials 
best suited to withstand the physical and 
chemical actions to which it is sub- 
jected. 

(e) The terminal connections for 
ground apparatus shall be so fastened 
as to prevent loosening and shall be so 
located as to provide for proper inspec- 
tion. 
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shall be so alined as to provide a direct path for the 
discharges. 

(g) Ground apparatus shall be so designed as to 

allow for proper installation and inspection. 
. 2. Ground Leads from Lightning Arresters to Ground 
Aj eg Ground apparatus shall be so designed 
with the lowest practical impedance to discharges from 
lightning arresters. 

(b) Ground leads shall have sufficient cionaiie to 
handle the discharges from lightning arresters to the 
ground apparatus without ‘damage due to these dis- 
charges. 

(c) Ground leads shall have sufficient strength to 
withstand ordinary mechanical injuries. 

REQUISITES FOR APPLYING GROUND APPARATUS 

(1) Ground apparatus shall be installed as near as 
practicable to the lightning arresters. 

(2) Ground apparatus shall be installed to a suffi- 
cient depth to insure the least resistance practicable for 
that locality. 

(3) Ground leads shall be run as directly as prac- 
ticable from the lightning arresters to the ground ap- 
paratus. 

(4) Ground leads shall be located where they are the 
least liable to injury. 

(5) Ground leads shall be so located as to provide 
sufficient clearance to prevent contact with operating 
circuits. 

(6) Some agent of lasting value shall be used to 
reduce the earth and contact resistance surrounding the 
ground apparatus. 

The committee consists of E. G. Hawkins (N. Y. C.), 
chairman; J. C. Mills (C. M. & St. P.), vice-chairman ; 
J. J. Corcoran (N. Y. C.), G. R. Cowherd (E. P. & S. 
W.), L. D. Dickinson (U. P.), C. E. Goings (P. R. 
G. B. Gray (P. L. W.), K. A. Hinton (C. H. 
Stanley W. Law (N. P.), H. W. Lewis (L. V. 
Meisel (C. & N. W.), J. D. Phillips (P. & ai 
Stilwell (L. & N.),; Edgar Winans (A. T. & S. 


Discussion 


E. G. Hawkins (chairman): Since the statement 
of requisites for made ground apparatus was pub- 
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lished in the March Journal, the committee has re- 
ceived a few suggestions with regard to the word- 
ing and in order to promote clearness we desire to 
change the title to read, “Requisites for Made Ground 
Apparatus for Lightning Arresters.” The various 
requisites should be changed to read “ground ele- 
ments” instead of “ground apparatus.” I move that 
the requisites be accepted, and the committee in- 
structed to prepare specifications as outlined in these 
requisites. 

W. N. Manuel (G. R. & I.): I suggest in the 
paragraph (e) that the word “grouna be eliminated, 
for the reason that it appears in the heading, and in 
all the following paragraphs eliminate “ground” 
wherever it appears as a heading to a paragraph. 

Mr. Hawkins : he committee intended to eliminate 
the word ‘ ‘made” in the first division and leave it 
to refer to “ground elements.” In all references to 
ground apparatus throughout these requisites the 
change should be made to “ground elements” in or- 
der to distinguish more clearly between the ground 
element and the ground lead. 

W. H. Elliott (N. Y: C:y+ 
be ground leads. 

A. G. Shaver (cons. engr.): It at one time in- 
stalled and made some experiments with a copper 
imbedded in charcoal in the ground. It did not seem 
satisfactory, as there was more resistance than there 
should be.. In digging out the plates we found that 
the copper plate was covered with a greasy solution. 
It appeared that the charcoal had disintegrated with 
the elements of the earth in such a way as to make 
an insulator instead of a conductor. I also know 
of a galvanized ground that was imbedded in a salt 
solution for three years and when it was taken out 
the galvanization was in as good shape as when put 
in and the iron in the ground had not been attacked 
by the salt. There was evidence, I think, that when 
galvanized, a ground will stand any salt or similar 
solution in the earth. 

Mr. Hawkins: The committee will accept the sug- 
gestion to eliminate the word “ground” in Section 1] 
and the use of the words “ground leads” in 2—(a). 

(Mr. Hawkin’s motion for acceptance was carried.). 


I think 2—(a) should 


Special Committee—Electrical Testing 


The committee was instructed to (a) 
recommend methods of testing apparatus 
and circuits, (b) recommend the mini- 
mum insulation resistance in megohms, 
when renewals are advisable, (c) recom- 
mend ranges and scales for electrical in- 
struments, (d) prepare forms for re- 
cording the result of tests, (e) prepare 
specifications for adjustable resistance to 
be used for testing, and (f) investigate 
the desirability of a standard marking 
or numbering of relay posts. 

The committee presented progress re- 
ports on the work so far accomplished. 
A subcommittee has been appointed for 
each subject, with instructions to re- 
quest constructive contributions from 
all representative members of the Asso- 
ciation, confer with manufacturers, con- 
duct monthly meetings and submit re- 
ports to the full committee. So far seven meetings of 


the committee, as a whole, have been held. 








W. N. Manuel 


(a) Forty-two letters were sent out 
and twenty-eight replies received. There 
seems to be a growing need of frequent, 
periodical tests of insulation resistance, 
conductivity of conductors and contacts, 
drop-away and pick-up of electro-mag- 
netic apparatus, lightning. arresters, 
grounds, etc. At present, only a lim- 
ited number of men are capable of mak- 
ing such tests, and usually cover a large 
territory at infrequent intervals. In one 
instance, a relay repair car covers the 
system, changing out, recalibrating and 
repairing en route, all defective relays. 
An analysis of the data collected re- 
solves into an apparent recommendation 
for the preparation of adequate instruc- 
tions for making, at frequent intervals, 
routine inspection and tests of all ap- 
paratus and circuits, with a view to 
educating maintainers along this line to the end that 
they, ultimately, may, with a reasonable degree of ac- 
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curacy, take necessary measurements, record the re- 
sult on suitable blank forms that may become a mat- 
ter of record in the supervisor’s office. For a time 
such tests would necessarily be conducted under the 
direction of inspectors, and even after a high degree of 
efficiency had been attained, possibly occasional checking 
by supervisors or inspectors would be desirable. Under 
the heading, “Low voltage direct current apparatus and 
circuits,” the committee presented a progress report for 
consideration. 

(b) Investigation is under way, but no conclusions 
‘reached. 

(c) Data has been collected from various railroads, 
signal companies, U. S. government, and electrical instru- 
ment manufacturing companies. The laboratory scales 
recommended are those used by the signal companies. 
In view of the tendency to educate maintainers in mak- 
ing tests, seventy-five division scales are recommended 
to reduce to a minimum errors in readings due to par- 
allax. Alternative values are required in some scales 
due to different types of energy involved, especially on 
track circuits where a 3-volt scale is required 
for storage battery and a 1.5-volt scale for other 
types. The personal error in reading the 3-volt is greater 
than with the 1.5-volt scale. Therefore, the scale values 
should be as low as practicable. 

The following recommendations are presented for con- 
sideration : 


Laboratory Direct Current Instruments 


1. ze a } Mil-ammeter—for calibrating relays. 
2 0-5 Ammeter—for reading motor current, 
* (0-30 etc. 
3 fo-15 Voltmeter—for relays and low voltage 
0-15 signals. 
4 0-15 Voltmeter—for 110 volt work, electric 
0-150 interlocking, etc. 
Maintainer’s Instruments; Direct Current 
1. { ac volts, 15 blocks, 5 divisions per block. 
2. eo } volts, 15 blocks, 5 divisions per block. 
3. 0-150 volts, 15 blocks, 5 divisions per block. 
4. 0-150 amperes, 15 blocks, 5 divisions per block. 
5; eS amperes, 15 blocks, 5 divisions per block. 
6. 0-15 amperes, 15 block, 5 divisions per block. 


(d) Data has been collected from various railroads, 
carefully reviewed and the designing of a number of 
forms and diagrams are being considered. A track cir- 
cuit test chart and a test chart for insulated joints were 
presented as a progress report. 

(e) A variety of adjustable resistance units for test- 
ing are manufactured. These units have their limita- 
tions, however, and a number of railroads are making 
special units required for conditions which the commer- 
cial type do not seem to cover. Therefore, the commit- 
tee is confining its efforts to the development of a unit 
for universal use and reports progress. 

(f{) Thirty-six letters were sent out and twenty-six 
replies were received. Two roads have standardized the 
use of letters for marking relay binding posts. One road 
has standardized the use of numbers. Two roads object 
to any marking of binding posts. Eight roads favor the 
marking of relay binding posts, but have no standard 
method. Thirteen replies were non-committal. 

The committee recommends the marking of binding 
posts on all signal apparatus, also duplicate markings on 
wires connected thereto, to assure the re-establishing of 
proper connections when apparatus is changed out. 
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The committee consists of W. N. Manuel (G. R. & 
I.), chairman; Paul M. Gault (I. C.), vice-chairman; 
Harry Combs (L. E. & W.), C. A. Cotton (A. T. & S. 
F.), Caleb Drake (C. & N. W.), Thomas Holt (P. L, 
W.), E. E. Ireland (C. I. & L.) G. W. Kydd (C. H. & 
D.), T. J. O'Meara (N. Y. C. O. Seifert (B. & O.), 
Charles Smith (C. P. R.), W. Spangler (P. R. R.), 
C) Stecher (C. & N. W.), L. Whitcomb (N. Y. 


’ 


C. 
N. 
L. 


Discussion 


Mr. Manuel (chairman): Subject (a) recommends 
methods of testing apparatus and circuits, and that 
part of the report will be presented by Mr. Cotton. 

Charles A. Cotton (A., T. & S. F.): The commit- 
tee desires to add at the end of clause (b) “and by 
observing the action of the relay under operating 
conditions.” We also desire to add in clause (c) 
after the word “battery” the words “and by observ- 
ing the action of the battery under operating con- 
ditions.” 

The President: I would ask if it would not be 
practicable for the committee to recommend to the 
association the various time periods which have been 
left blank. 

Mr. Cotton: The committee did not feel that it 
was in position to do that, and has left it to the asso- 
ciation. 

R. E. Trout (St. L. & S. F.): In (e) I would like 
to have the words “as soon as practicable,” “imme- 
diately,” or some other word that would make it 
more important. 

F. P. Patenall (B. & O.): With regard to that 
suggestion as to the time of inspection, now would 
be a good time for some of the representatives here 
to say what the practice is on their railroads at the 
present time. We are bound to rely on the ability 
of the towerman and signal supervisor to make tests 
from time to time. Up to the present time there 
has been no set time for inspection, except, of course, 
under’ stormy weather conditions, when frequent in- 
spections have been insisted upon in each district. 

H. S. Balliet (G. C. T.): I suggest that 1—(a) 
read as follows: “Each.relay should be operated at 
intervals not to exceed one month, by shunting track 
circuit,” etc. 

W. N. Manuel: The committee will accept that. 

Mr. Balliet: I suggest that in paragraph 1—(b) 
“three months” be inserted in the blank. 

R. B. Ellsworth (N. Y. C.): I am in favor of mak- 
ing the period six months. We have recently recom- 
mended that a man be assigned to each division to 
be responsible for the testing of all magnets and we 
find that on our divisions of approximately 125 to 
150 miles one man can go over the division in six 
months. We have been making some very interest- 
ing tests of relays and find relays of a certain patent 
contact spring practically maintain their adjustment 
constantly and there has been no change, while others 
have changed, although after the change has ap- 
parently been completed to a certain point, there is 
no further change. I believe from the tests we have 
made, a period of one month is ample in which to 
test the adjustment of the relay and good relays will 
not require testing much more frequently than that. 

Mr. Beaumont: The information is not definite 
enough as to just what the purpose is in opening 
or closing the relays by shunting or otherwise. As 
written under relays it would imply that all the main- 
tainer has to do is to see that the relay is operative, 
there is no reference as to pickup or dropaway, no 
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specification as to the method of test, or what we 
are aiming at. Is it the intention of the committee 
that they will simply operate these relays? 

Mr. Cotton: The purpose is just to test the opera- 
tion of the relays, the maintainer to operate the re- 
lay, note its action and test its mechanical work. 
That is all it is intended for, not to test pickup and 
dropaway. 

A. G. Shaver (cons. engr.): I believe most signal 
engineers realize the importance of requiring an ade- 
quate testing, observation of instruments, etc., and 
I also have an idea that most railroads do not do 
very much in that line, it is more irregular and inade- 
quate than it should be. It is very important to ob- 
serve the action of the apparatus, which is vital to 
the proper operation of the system, and something 
definite along this line ought to be established and 
carried out by the railroad management, and they 
should furnish the proper amount of money to see 
that the work is done. I think that three-month test 
periods as a usual proposition would be satisfactory 
in 1—(c). 

Mr. Balliet: It is not only necessary to observe the 
operation of the relay, but it is necessary to determine 
the loss of polarization in permanent magnets, etc., 
and I should strongly recommend that 1-(b) be not 
less than three months. 

Mr. Elsworth: I think that this provision should 
be once a month. If a man is going to open the relay 
box, he might as well look at the line relays as well. 

(The President then put the motion to vote to in- 
sert “three months” in 1-(b) and it was carried.) 

Mr. Balliet: I move that in the case of 1-(c) and 
1-(d) “three months” also be inserted. 

The President: Have the members any suggestions 
as to filling in the blanks of paragraph 2 of this re- 
port? 

Mr. Balliet: I suggest that in (a), (b) and (c) it 
read “once in six months.” 

Mr. Beaumont: I think we should make a provision 
in those sections reading, “As often as may be prac- 
tical, and not to exceed months.” If I had a 
signal maintainer who allowed any part of his ap- 
paratus to go three months without inspection there 
would be a new maintainer on the job. 

A. R. Fugina (L. & N.): I think it is a mistake to 
fill in any time. If the signal engineer is not getting 
good operation he will go after it. The conditions 
vary on different roads. I think it is a mistake to set 
any definite time. : 

C. J. Kelloway (A. C. L.): I think Mr. Fugina has 
hit the nail on the head. Local conditions will govern. 
[ move the report be accepted as it stands and leave 
the blanks as they are. 

The President: There have been suggestions that 
the blanks be filled in with 180 days, 60 days, 45. days, 
30 days and 3 days. It will clear the atmosphere if 
we disregard these motions and get an expression of 
opinion from the members present whether it is de- 
sirable to fill them at all. 

A. R. Fugina: I move that we do not fill in the 
blanks. 

(The motion was seconded and carried.) 

Mr. Cotton: In 5-(b) the committee will make that 
read, “Lever locks and their controls should be in- 
spected and tested,” then leaving out the words in the 
same paragraph “under train operating conditions,” 
so that you can make the test by shunting the track 
circuit without necessarily having a train in the circuit. 

Mr. Elsworth: I think in 6-(a) it should read, 
“Time and hand releases shall be inspected.” As a 
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matter of fact, the word “shall” should be used 
throughout. In the track circuit test chart, it would 
seem to me that in the blank where it provides for 
the voltage and current shunt across the rails, atten- 
tion should be. called to the fact that these readings 
should also be taken on the shunt sections and the 
blank should take care of that part, and in paragraph 
7-(c) the test of the insulated joints shows that that 
should be taken care of in the blank to a little greater 
extent, so that the blank would take care of all the 
tests provided in Section 7, which are all practically 
circuit tests. 

fF. L. Dodgson (G. R. S. Co.): In regard to the 
method of testing the insulation of the insulated joints, 
the committee says that if the difference in the two 
readings taken exceeds 0.5 ampere, then the joint 
should be condemned. I would like to ask what re- 
sistance that 0.5 ampere indicates in the joint. 

M. Gault (Ill, Cent.): The track conditions being 
good, and the only leak being through the insulated 
joint, it would be in the neighborhood of 2.5 ohms. 

Mr. Dodgson: Has the committee taken into ac- 
count the effect of the track circuit battery? 

Mr. Gault: The object in taking the two reverse 
readings is to neutralize the effect of the battery flow- 
ing in the circuit. 

Mr. Elsworth: This test is very good, and I am 
glad to see it, but I am firmly convinced that it is not 
perfect, especially in varying current conditions and 
other conditions. It might be that the committee will 
want to place a note on the drawing that this is the 
general result to be expected, and that wet track con- 
ditions might cause a variation. I suggest under the 
second test that the test of the bolts be made complete. 
Make the test of the bolts complete every time. 

Mr. Gault: The test was not submitted as an in- 
variable test of all insulated joints, but is submitted 
as the best form of test anyone had been able to de- 
vise. If anyone has any better to suggest, the com- 
mittee would be glad to act on it now, or in time for 
the May meeting. 

Mr. Cotton: In connection with “Line Circuits” 
the committee desires to present this additional para- 
graph: “8-(b) Voltage reading to be taken at inter- 
vals not to exceed between each wire and 
ground, and when reading exceeds — notify 

99 





S. R. Thompson (C. & O.): The suggestion was 
made that the maintainers’ instruments be of lower 
reading than the supervisors’ or inspectors’ instru- 
ments. On our road we prefer to have the maintain- 
er’s instruments take the same readings as the in- 
spector’s instruments, from the fact that we use the 
instruments both for track circuit and also in connec- 
tion with the electric interlocking where we use 110 
volts. 

Mr. Manuel: I think this first list of ranges will 
have to be revised, and we will be glad to accept sug- 
gestions. We do not feel that a four-range instrument 
is sufficient to take all the measurements that may be 
expected of the maintainer. The difference in cost is 
very little between a six-range instrument and a four- 
range, and we feel that these ranges will meet all the 
requirements. As a committee we see no reason why 
this latter section under maintainer’s instrument 
should not be adopted and submitted to letter ballot. 

The two schemes of marking relay binding posts, 
involving letters and numbers, were briefly discussed 
and the sub-committee chairman stated that a report 
on this subject will be presented at the May meeting. 











The presented thirteen 


committee 
drawings, five of which are new, and 
eight are revisions of previous issues. 
Of the eight revised drawings, the fol- 
lowing five have changes which do not 
affect the design. On drawing 1035- 


Signal Mast, the reference numbers 
103517 to 103522 have been added to 
provide for ordering masts with bases, 
but without pinnacles, as required for 
the two-way single lamp signal, draw- 
ing 1236, in addition to the other com- 
binations originally listed. In drawing 
1059-Clamp for Base of Ground-Mast 
Signals, errors in dimensions have been 
corrected. In drawing 1197-Two-Lever 
Wall Machine, a few minor changes 
have been made in the design and the 
dimensions of the lever and latch which 
do not materially affect its operation. 
These were made to cover suggestions of members who 
have been using this machine. Drawing 1360-Tang Ends 
with Screw Jaws has been revised to meet the recom- 
mendations made at previous meetings, in which it was 
suggested that more iron be provided in screw-jaw tang 
ends for the purpose of offsetting when necessary. Three 
additional reference numbers, and a note referring to 
the assembly of couplings have been added. On draw- 
ing 1397-Two-Lever Wall Machine, Details, the design 
of the handle has been changed to agree with the changes 
in the latch made in drawing 1197, this having no par- 
ticular effect on thé operation of the machine. The di- 
ameter of the socket in the rack has been slightly changed 
to provide for a neater fit. An additional 7%-in. hole 
is shown in the rack so that a standard 1-in. jaw and 
%-in. pin can be connected thereto. The material spe- 
cified in the rack has been changed from malleable iron 
to cast iron, all of the above changes having been made 
to better meet the requirements as recommended by the 
members on whose lines the apparatus is in service. 

The other three revised drawings are as follows: 
Drawing 1073—Details of Transverse Pipe Carriers, in 
which the holes in the support have been changed from 
11-16 in. to 13-16 in. in diameter so that 34-in. instead 
of 5%-in. lag screws may be used in securing the support 
to the ties. It is believed that so few 54-in. lag screws 
are used in signal work, that it is better to avoid the 
odd size, even though %-in. lags are sufficiently large. 
In drawing 1226—Stuffing Box for Wire, a service T 
is proposed instead of the %4-in. nipple, previously used, 
this change avoiding one piece, and making the stuffing 
box more compact. Drawing 1236—Two-Way Single- 
Lamp Signal, is submitted in a more complete form. 
For the purpose of making the connections leading to 
the crank more compact, and to obtain a better line of 
connections from the crank at the base of the mast to 
the spectacle, a special combined clamp and crank bearing 
was proposed, details of which are shown in one of the 
new drawings submitted. This combined clamp and 
stand is proposed in lieu of the regular clamp with hor- 
izontal stands for the reasons above set forth. 

Four of the five new drawings are details of drawing 
1236, and are as follows: Drawings 1235—-Semaphore 
Spectacle—Design C, intended for use in connection with 
the two-way single-lamp signal to meet the torque curves 
shown on drawing 1064, previously approved. The 
clearance as outlined in spectacle designs A and B has 
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been adhered to. Drawing 1355—Crank 
Bearings and Clamps, shows details for 
use in connection with drawing 1236, 
and, as previously mentioned, provides 
a compact assembly of crank bearings 
and clamps. Drawing 1356—Double 
Spectacle Bearing and Lamp Bracket, 
shows a double bearing in which the 
shaft part of the bearing of the present 
standard has been used. This, there- 
fore, reduces the number of parts. It 
was necessary to design a special lamp- 
bracket support in order to properly 
support the lamp in its position on the 
top of the mast to serve the purpose of 
displaying signals in both directions. 
The upper part is the present standard 
lamp bracket. This plan also shows the 
cover for the mast, of cast iron, which 
is fitted immediately underneath the 
lamp bracket. The reference for the combination of 
two bearings will be added later. Drawing 1357—Lad- 
ders for Two-Way Single-Lamp Signal, shows a straight 
ladder which is recommended for the reason that in 
many cases these signals are placed in platforms near 
the station. It was consequently necessary to so ar- 
range the parts that they take up the minimum amount 
of room. In making up these ladders, present standard 
lengths have been used as far as possible. 

The other new drawing presented, 1399—-Low. Tar- 
get Stand, was prepared in response to various requests 
received at intervals in the past for a design of switch- 
lamp support which would provide a separate lamp at- 
tachment at hand-operated switches where ordinary 
throw-over levers are used. The plan submitted is be- 
lieved to meet the requirements fully, both as to rigid- 
ity and compactness, and also to provide the means of 
adjustment so that the rotating of the lamp to its proper 
angle may be kept in strict alinement. The stand is re- 
versible and is to be secured to the tie. The lamp-socket 
part of the staff has been designed to meet as nearly 
as possible the dimensions given on plans submitted to 
the committee. 

The committee reported progress in the matter of the 
proposed revision in the standard roundels and lenses, 
and a proposed hand-lamp globe. The subcommittee 
handling this work has made some exhaustive tests, and 
expects to submit a report at the. May meeting. The 
committee has also under consideration some minor 
changes in specifications for signal pipe. 

The committee consists of F. P. Patenall (B. & O.), 
chairman; C. C. Anthony (P. R. R.), vice-chairman; 
W. A. Hanert (N. Y. C.), C. J. Kelloway (A. C. L.), 
B. H. Mann (Mo. P.), J. C. Mock (M. C.), F. W. 
Pfleging (U. P.), M. E. Smith (D. L. & W.), and R. 
E. Trout (St. L. & S. F.). 


Discussion 


Plans 1035, 1059 and 1073 were approved with lit- 
tle discussion. 

Mr. Patenall: The committee submits Plan 1197, 
two-lever wall machine. The need of a machine of 
this character has been felt probably more in the 
West than in the East. A number of suggestions 
came from western members which resulted in the 
preparation of this plan. 
(Plans 1197, 1226 and 1236 were approved.) 
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Mr. Patenall: Plan 1360. 

C. J. Kelloway (A. C. L.): The length of solid 
iron is too short for the amount of bend shown in 
this jaw. 

Mr. Patenall: We made a concession to some of 
the members at the previous meetings, that there 
might be a little iron added to these jaws for the 
purpose required, although I believe it was devel- 
oped that we were using jaws of the standard at 
that time, with this amount of set in the jaws; con- 
sequently, if it was possible and practicable, then it 
ought to be possible to put it in with the jaw as it 
stands today. 

Mr. Kelloway: I know that this set cannot be put 
in the field. Let a man put that set in, out in the 
field and nine times out of ten he will destroy the 
thread. It is impossible to put that set in without 
spending more time in labor than the material is 
worth. 

R. B. Elsworth (N. Y. C.): Isn’t it a fact that this 
plan shows special tang ends, with screw jaws, and 
that we have other plans showing tang ends with 
screw jaws? If that is so, shouldn’t we have a way 
of showing how this is to be used? 

Mr. Patenall: We draw attention to the fact that 
we have other plans which show shorter jaws with 
tang ends and in this particular case these are spe- 
cialties used in connection with this. If the asso- 
ciation desires to have that note added, we should 
be glad to do it. Drawing 1360 is one of a number 
of plans which were approved at the last annual con- 
vention, and as the explanation states, certain minor 
revisions have been made; the dimensions have been 
corrected. You can’t very well go back on the last 
annual convention. 

(Plans 1360, 1397, 1235, 1355, 1356 and 1357 were 
approved.) 

Mr. Patenall: The committee asks the approval 
of Plan 1399, which is a new plan—low target stand. 

Mr. Mann: It occurs to me, to make this a really 
efficient low target stand, there should be a stop 
to prevent it going too far each way. 

Mr. Patenall: The adjustable crank is of such 
a length, I would suggest that the overthrow on that 
would be very considerable to make. it throw be- 


ond the proper angle. 
f Mr. Elliott: I believe that a reinforcing rib should 
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be placed between the flat plate that goes on top of 
the tie and the riser for the upper bearing. 

Mr. Patenall: The design of stand is such that 
when applied to tie the right angle takes care of Mr. 
Elliott’s objection. You will notice that on the un- 
der side of the top jaw of the stand there is ¢onsid- 
erable reinforcing. This stand is made of malleable 
iron and is given more strength than cast iron or 
gray iron. 

Mr. Thompson: The design calls for a small lag 
screw. As this is a design to be operated on a switch 
and will be used on branch lines, as well as main 
lines, and as those lag screws will be hard to get 
hold of, why not make that so that you could use 
either a 34-in. lag screw or standard type, so the 
track man will not be at a hardship in fastening it 
down. 

Mr. Dunham: I would like to support the idea 
of a heavier lag screw, not because it is particularly 
necessary here, but for the purpose of simplifying 
the stock. 

Mr. Patenall: This is a stand that carries an or- 
dinary lamp, something that weighs eight or ten 
pounds. It would be hard to convince the commit- 
tee that that weight of iron is not sufficient. 

(Plan 1399 was then approved.) 

Mr. Patenall: I would like to mention the spe- 
cial work that is being done by the sub-committee 
of Committee VI. I will ask Mr. Trout to explain to 
you what has been done. 

R. E. Trout: We have gone over pretty carefully 
the question of reduction in the number of sizes of 
lenses and roundels. The number of red roundels 
reported in use in the different diameters was 16. 
In the yellow there was a total of 12 different diam- 
eters, in the green 17, in the purple 7 and in the 
blue 7. In lenses, there was a total of 40 different 
diameters. All of these have been reduced down to 
what we consider a minimum. In the roundels we 
recommend 83 in. for the high signal and 53 in. 
for the dwarf signals. In the lenses we recommend 
53 in. for everything except the platform lamp and 
the rear end marker lamp, 6% in.; rear end platform 
lamps, 83 in. This brings us down to about four 
sizes in the lenses. 

The President: We will discuss this further at the 
May meeting. 


Committee on Harmonizing Specifications 


The committee was instructed to (a) 
harmonize the wording in the several 
specifications, now in the manual, where 
such wording on the same subject is at 
variance, and (b) recommend any 
changes by which the specifications can, 
in the opinion of the committee, be im- 
proved. 

The committee held two meetings. At 
the first it was decided that prior to 
harmonizing the different specifications 
it was advisable to consider the general 
provisions affecting block signals and 
interlocking, as this affected a larger 
percentage of matter, coming under one 
head, than any one individual subject. 

After giving this subject considerable 
study it seemed advisable to make the 
various sections, comprising the general 
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specifications, meet all the specifications 
for signal installations, and in order to 
do this it was found necessary to revise 
and rearrange the existing sections, as 
well as to add some additional matter. 
The committee also believes that these 
provisions should be printed as separate 
specifications from the details, and 
eliminate the general provisions from 
the following specifications: 

A. C. Automatic Block Signals, using 
A. C. for Propulsion. 

A. C. Automatic Block Signals, using 
D. C. for Propulsion. 

A. C. Automatic Block Signals, Steam 
Railways, etc. 

Automatic Block Signals operated by 
Direct Current. - 

Electric Interlocking. 
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Electro-Pneumatic Interlocking. 

Mechanical Interlocking. 

After outlining the policy, as shown above, the com- 
mittee revised and rearranged this matter, and submitted 
its conclusions for consideration and discussion at the 
stated meeting, with a view that they be accepted for 
submission to letter ballot at the next annual conven- 
tion, as a separate unit, to be included in the manual. 

The committee consists of H. S. Balliet (G. C. T.), 
chairman; C. C. Anthony x R. R.), W. H. Elliott (N. 
: «): R. B. Elsworth (N. Y. C.), E. G. Hawkins (N. 
Y. C.), R. C. Johnson (B. R. T.), C. J. Kelloway (A. 
C. L.), E. W. Kolb (B. R. & r.), N. Manuel (G. 


ma 


R. & I.), C. H. Morrison (N. Y. N. H. & H.), F. P. 
Patenall (B, & O.), G. S. Pflasterer (N.C. & St. L.), C. 
C. Rosenberg, T. S. Stevens (A. T. & S. F.), W. M. 
Vandersluis (I. C.), F. B. Wiegand (N. Y. C.). 


Discussion 


H. S. Balliet (chairman): The committee suggests 
that the general provisions as now incorporated in 
the Manual should be separated and printed as a sep- 
arate item in the literature, so that when it is neces- 
sary to have a prologue, or perhaps introduction to 
any set of specifications, that can be incorporated with 
the details. Mr. Stevens has some well-founded ob- 
jections to Section 8. 

T. S. Stevens (A. T. & S. F.): The first objection 
I have to Section 8 is the fact that we appear, without 
explanation from the committee, to have introduced a 
test for an automatic block system, in general clauses 
which are not to be used with any specifications, and 
I question the advisability of the adoption by this 
Association of Clause 8-(b) before it has been acted 
upon by some committee and before it is found 
whether this is a proper requirement to make for 
automatic block system. I have written two letters 
to the committee on this particular subject, embody- 
ing these criticisms. Clause 8-(a) says, “The con- 
tractor shall guarantee that the system furnished by 
him under this contract and the parts of the purchased 
installation made use of to the satisfaction of the pur- 
chaser.” I can’t realize but what if I were a manu- 
facturer I would be obliged sooner or later to charge 
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for the guarantee I was giving with reference to the 
parts purchased, installation made use of, and I be- 
lieve that all of us are equipped with proper facilities 
to guarantee our own ‘material that we use in these 
installations. The committee may have a reason and 
I should be very glad to have them present it. 

J. C. Mock (M. C.): I have listened with a good 
deal of interest to Mr. Stevens’ remarks. I don’t see 
how this is going to impose any hardship on either 
the purchaser or the contractor. This says a lot of 
things, but there is no penalty. 

The President: The biggest question is whether 
paragraphs (a), (b), (c), (d) and (e) belong in this 
specification. The committee can say whether they 
think they belong in this general specification or not. 

Mr, Elliott: The guarantee is not only of some 
good, but is of exceedingly great value as binding the 
contractor, that the railroad is endorsing or standing 
behind the installation made, and where under the 
present Federal law accidents occur and the railroad 
can point to the fact that the manufacturer stands 
behind this installation jointly with the railroad as 
the guarantor. 

Mr. Stevens: Why is it required here that the con- 
tractor shall guarantee the parts purchased, or the 
parts of the installation made use of? It may not be 
his material. It may be some that the railroad built. 

Mr. Elliott: We feel that the installation, no matter 
how it was made, would have to be done by the rail- 
road company. We did not desire to relieve the con- 
tractor of his guarantee; we did not desire the con- 
tractor to claim, after the installation was made, that 
the railroad did not perform its part of the contract, 
so that it could live up to its guarantee. By this 
clause we agree that we will so install our apparatus 
as to be satisfactory to the contractor, to enable him 
to live up to his guarantee. So far as that results in 
increased cost in the contract.I say it had practically 
no effect and that prices are based on the market con- 
ditions and competition and not with reference to 
small items like this. 

Mr. Stevens: Then if it makes no difference in 
price, I claim that is of no use. 


Committee I on Signaling Practice 


The committee submitted a report on 
subject (e), analyze the signal schemes 
which have been presented to the Asso- 
ciation. State specifically for what pur- 
pose each aspect and indication shall be 
used, and what action is required of the 
engineman. The following is abstracted 
from that report: 

Committee I of the Railway Signal 
Association, and Committee X of the 
American Railway Engineering Associa- 
-tion, in accordance with a memorandum 
of the Committee on Transportation of 
the American Railway Association on the 
Essentials of Signaling, and giving due 
consideration to the established practice 
on various roads, agreed upon three 
schemes of signaling which were sub- 
mitted to the R. S. A. at the annual con- 
vention, 1912, and adopted by letter bal- 
lot in 1913; submitted to the A. R. E. A. and adopted at 
the annual convention, 1913; and included in the manu- 
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als of both associations. The commit- 
tees submitted Scheme No. 1 and 
Scheme No. 2 “in conformity with the 
recommendations of the committee on 
transportation.” “Having in view the 
practice of indicating diverging routes 
by several arms on the same mast,” 
Scheme No. 3 was submitted “to estab- 
lish uniformity in this practice.” 

In connection with each of the three 
schemes, the committees suggested the 
same four methods of designating stop 
signals operated under automatic-block- 
system rules, which were adopted as 

- alternative recommended practice and 
as forming part of each scheme. These 
are: 1, The use of a number plate; 2, 
the use of a red marker light below and 
to the left of the active light; 3, the use 
of a pointed blade, the blades of other 

signals giving the stop indication having square ends, 
and 4, a combination of these distinguishing features. Of 
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course, so far as control of train movement is concerned, 
these marks of distinction are significant only when a 
signal is at stop; they, or any one of them, then serve 
to identify the signal as one that may be passed after a 
stop has been made, in accordance with Rule 509, of 
The Standard Code. That there may be no chance of 
misunderstanding, it is evident that no “stop-and-stay” 
signal should have any one of the marks of distinction 
recommended for automatic block signals or any attach- 
ment that might easily be mistaken for one of them. 

As a “stop-and-stay” signal should not bear any of 
the distinguishing marks of an automatic signal, any sig- 
nal of that kind having two or three arms should evi- 
dently have its lights arranged in a vertical line. More- 
over, signals having two or three arms are not the only 
ones to be considered in this connection, as a one-arm 
“stop-and-stay” signal is not necessarily limited to one 
light. For there are arguments in favor of having at 
least two lights on every signal—the fact that, when 
one light goes out, there will generally be one left to 
mark the location of the signal; and the fact that a two- 
arm signal with the top light out is not likely to be mis- 
taken for a one-arm signal. Whatever merit these argu- 
ments have of course applies to one-arm automatic sig- 
nals provided with marker lights. If other one-arm sig- 
nals are provided with additional lights, the lights should 
properly be in vertical. line to conform to the arrange- 
ment on two-arm and three-arm signals. On a signal that 
gives caution and proceed indications only, the marker 
light, if one is used, may preferably be yellow, as there 
would be no advantage, but rather a disadvantage, in 
having the signal converted into a stop signal whenever 
the top light goes out. 


THE THREE PRINCIPAL INDICATIONS 


The three indications, stop, proceed with caution, and 
proceed, are common to all the schemes and the aspects 
are essentially the same in all. They will, therefore, be 
discussed before the schemes are taken up by them- 
selves. 

Stop.—All arms on the mast, whether there are one, 
two or three, are horizontal. The action required is that 
the train be stopped before its front end passes the sig- 
nal. If the signal is distinguished by one or more of the 
recommended means of designating stop signals operated 
under automatic-block-system rules, the train may pro- 
ceed after stopping, in accordance with Rule 509 of The 
Standard Code. In the case of other stop signals the 
train must remain until either some open indication is 
given by the signal or movement past the stop signal is 
authorized in a prescribed way. 

Proceed with Caution.—The arm at the top of the mast 
is in diagonal position and any other arms on the same 
mast are horizontal. The action required, if a train is 
running at higher speed when it approaches a caution 
signal, is reduction to a speed from which it can be 
stopped within range of vision, or such reduction of 
speed, more or less continuous, as may be necessary to 
insure that it can be stopped at any point in advance, 
such as another signal or a switch, at which it is known 
that a stop may be required when that particular signal 
is at caution. In the absence of any occasion for still 
lower speed or a stop, the train, after a point has been 
reached where it is being run so that it can be stopped 
within range of vision, should ‘be so run throughout the 
rest of the territory covered by the caution signal; or, 
if it is so running when it approaches the signal, it should 
be run in that way throughout the entire territory. 

The locations of switches and signals being known, 
the train should be so run that it can be stopped at such a 
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point even though the light is out at night or the position 
of a switch cannot be determined from a distance. 

A train proceeding with caution will be governed by 
conditions ahead; it can and should stop short of a stop 
signal or a train in advance and, if it can be stopped, it 
can also be run at any low rate of speed that conditions 
may require. It is here assumed that the distant manual 
block signal, where one is provided, is at caution when 
the home or advance is at caution for a permissive move- 
ment. It should be said, however, that this is not the uni- 
versal practice. Where the distant is cleared with the 
home at caution, enginemen of trains that are regularly 
allowed to enter occupied block are undoubtedly prepared 
to find the home at caution at any time when the dis- 
tant is clear. The practice adopted would very likely be 
followed in the case of home and advance signals. That 
is, if it were the practice to have the distant at proceed 
with the home at caution for a permissive movement, the 
home might be at proceed with the advance at caution; 
while, under the contrary practice in the operation of the 
distant signal, the home would be at caution with the 
advance at caution. 

In connection with a signal that may give the caution 
indication there are two rather ideal conditions that 
should be kept in view, although it is hardly practicable 
to fulfill them in all cases: First, it is desirable that the 
end of the territory covered by a caution signal be 
marked by another signal, the proceed indication of which 
may definitely remove the restriction imposed by the cau- 
tion signal, and that no other proceed signal intervene. 
A familiar example of a case in which this cannot well 
be managed is that of a distant switch signal connected 
with two or more switches; here the territory evidently 
extends not to the first, but to the last switch with which 
the signal is connected. In such cases, however, the 
switches usually form a fairly well defined group and are 
not extremely far apart; so that, when the signal is at 
caution, there is no real difficulty in determining to what 
point a train should proceed with caution. 

Second, when provision is made for giving the cau- 
tion indication in the rear of a point at which trains may 
be required to stop, it is desirable that the signals be so 
located and controlled that a caution signal will be dis- 
played at not less than “stopping distance” from such 
point. By stopping distance is meant an ample distance 
for a service stop of a train running at the highest speed 
permissible at the location of the particular signal; it is 
assumed to be determined with due allowance for un- 
favorable rail and braking conditions and for the effect 
of grade, curvature and any speed limit in the vicinity of 
the signal. It is obvious that mechanical distant signals 
frequently do not fulfill this condition; the distance of 
such a signal from the point at which trains may be re- 
quired to stop, the home signal or switch, is limited to 
that at which reliable operation is possible. Hundreds 
of such signals are in use, however, and will continue to 
be used. Where there is not stopping distance the fact 
must evidently be known and the engineman of a fast 
train must either act upon the caution indication before 
reaching the signal, if he can see it at ample distance, 
or must reduce speed when the view is obstructed, so as 
to come in sight of the signal at a speed from which he 
can stop at the home signal or switch if the distant should 
be at caution. 

Because of unavoidable close spacing of signals it is 
sometimes necessary to “carry the caution indication 
back”—that is, give this indication at each of two or more 
signals in the rear of the point where a stop is required, 
so that a train receiving the indication at the first of 
such a series of signals will have stopping distance be- 
fore reaching the stopping point, but not necessarily be- 
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fore reaching the next signal. This arrangement implies 
that there is stopping distance between the first caution 
signal encountered by a train and the stop signal or condi- 
tion requiring a stop, in connection with which the signal 
is displayed. It would, therefore, seem undesirable to have 
other signals, such as mechanical distant signals, giving 
caution indications at insufficient distances, on the same 
road or division on which this arrangement is found. 

Proceed.—The arm at the top of the mast is in ver- 
tical position and any other arms on the same mast are 
horizontal. The action required or, more correctly stated 
in the case of this indication, the action permitted, is that 
the train proceed under no restriction that might other- 
wise be indicated by the signal. In general, if two suc- 
cessive signals are within reasonable distance of each 
other—-any distance up to stopping distance, the first 
should be so controlled that it will not give the proceed 
indication unless conditions affecting the signals are 
such that a train may proceed unchecked to the signal in 
advance. That is, when the indication of the second sig- 
nal is such that compliance with it would require some 
trains to reduce speed before reaching that signal, the 
first signal should give a suitable limiting indication, not 
the proceed indication. 

The three principal indications generally serve every 
purpose in manual and automatic block signaling under 
any of the schemes; but certain other indications are used 
to some extent. The caution indication is commonly used 
to admit trains to occupied manual blocks where permis- 
sive blocking is practiced. But, with a view. to limiting 
by signal indication the speed of trains entering occu- 
pied blocks, a low-speed indication is sometimes given 
instead. 


Low SPEED AND MEDIUM SPEED 


In Schemes Nos. 2 and 3 there are several indications 
relating to low speed and medium speed. In the studies 
leading to the development of the three signal schemes it 
early became apparent, not only that consistent and in- 
telligible route signaling was impracticable, but that 
definite limiting of speed on routes leading over turnouts 
or crossovers, was essential for safe operation. Now 
this is a simple matter of specification by rule if one 
limit of speed to be conformed to in such movements is 
sufficient. Such provision must, in fact, be made in the 
application of Scheme No. 1. But turnouts and crossovers 
are not all in one class as to the safe speeds for move- 
ments over them.’ It was recognized, therefore, that pro- 
vision must be made for signal indications relating to 
at least one intermediate limit of speed. If frogs of two 
or three different numbers were used in the principal 
turnout and crossover routes on a road, it might seem 
that there would be considerable advantage in indicating 
two or three intermediate speed limits. Practically, how- 
ever, the advantage would not be sufficient to justify the 
complication of signal aspects that would be necessary. 
Accordingly provision was made for indication of one 
intermediate speed limit in addition to a low limit which 
is necessarily provided for either directly or indirectly. 
The general term “medium speed” was used in the word- 

‘ing of the indications relating to the intermediate speed 
limit, so that each road may specify the actual rate of 
speed to suit its own conditions ; and, for a similar reason, 
the general term “low speed” was used in the other speed 
indications. 

While the speed indications, or some of them, may be 
given under various conditions which may make it de- 
sirable to limit the speed by signal indication to certain 
specified rates, it is evident that their principal or gov- 
erning use will be for the purpose of limiting the speed 
of movements over turnouts and crossovers. Therefore 
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a road adopting Scheme No. 2 or Scheme No. 3 should 
choose a certain turnout and equivalent crossover, speci- 
fied by frog number or switch curvature, as the shortest 
over which, when installed on tangent, medium-speed 
movements will be made. The rate of speed fixed by 
the rules as medium speed will then be one which is 
deemed within safe limits for movements over a connec- 
tion of that kind. Taking into account the sort of con- 
nections used, or to be used where conditions permit, for 
through turnout and crossover movements, the one chosen 
as the shortest permitting medium speed should be that 
which will allow the greatest use of that speed without 
making the rate so low that it will be of little or no 
benefit in facilitating train operation. 

_The rate fixed as low speed should be that, or not 
higher than that, deemed safe over the shortest turnouts 
and crossovers generally installed where movements over 
them are governed by signal. In one or two exceptional 
situations, however, such as passing siding or branch con- 
nections on sharp curves, lower speed might be required 
than would be necessary anywhere else on the same 
road. It would generally be better to cover such cases 
by special rules or instructions than to limit low-speed 
movements at all points to a rate sufficiently low for the 
few exceptional places. 

Ideally, perhaps, as in the case of the caution indica- 
tion, the point up to which low speed or medium speed 
should not be exceeded in movements to main tracks at 
either speed, ought to be marked by a signal. Practically, 
however, the point where a train leaves an interlocking or 
the layout of interlocked switches, being marked by the 
last home or dwarf signal governing movements in the 
opposite direction on the same route, is quite obvious. If 
speed indications are used to limit speed for other rea- 
sons than safe movement over turnouts and crossovers, 
the limits of the territories must of necessity be clearly 
defined or, preferably, marked by signals in advance. 

When a speed indication includes the requirement that 
the train proceed with caution, the specified speed is a 
limit that must not be exceeded through the territory 
covered by the speed indication and, subject to this limit 
of speed, the train must proceed as it should under the 
simple caution indication. That is, the speed limit is 
effective through its defined territory while the caution 
indication, also effective in that territory, may continue 
in effect beyond; and beyond the speed-limit territory 
the speed may be increased if higher speed is consistent 
with the conditions. 

The use of speed indications for movements over di- 
verging route is obvious enough; that is, their use to re- 
strict speed when a facing switch is set to divert a train 
from the through main track on which, with the switch 
in its normal position, trains may proceed unchecked. 
But, in the case of turnout and crossover routes which 
are the unchangeable or the established normal routes for 
main-line movements, there is room for difference of 
opinion as to the necessity of restricting the speed by sig- 
nal indication, the restriction being a permanent condi- 
a, like the speed limit for a sharp curve on the open 
road. 

A good example is that of the turnout connecting a 
branch with the main line where the branch ends at the 
junction; or the crossover serving the same purpose 
where a siding forms a continuation of the branch main 
track. Here every train arriving on the branch, if it is 
to proceed on a main track, is subject to the necessary 
restriction of speed for safe movement over the trailing 
turnout or the crossover; and, movement on a siding 
being as much or more restricted, there is no way open 
for any such train to continue at unchecked speed. It 
is hardly conceivable that an engineman, if sufficiently in 
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possession of his faculties to pay any attention to the 
junction signal, could fail to be aware that he was com- 
ing to the junction and that he should not exceed a cer- 
tain speed when entering the main line. It may well be 
argued, therefore, that there is no necessity for restrict- 
ing speed by signal indication in such cases. 

Considering an end of double track where trains are 
run in both directions by signal indication on both tracks 
of the double-track line: at such a point there may be 
good reason for giving unrestricting indications on the 
straight track and speed indications for the other track 
as turning out from the straight track, at least in the 
facing direction—single track to double track. In the 
other direction all trains on the one track extending 
through to the single track as a straight track, might pro- 
ceed unchecked, while those approaching on the other 
track would be subject to restriction of speed when cross- 
ing or turning in to the single track. As to this latter 
track, then, the end of double track might be regarded as 
very similar to the junction of a branch with the main 
line; all trains approaching on that track would be sub- 
ject to a speed restriction which it would, therefore, be 
unnecessary to indicate by signal. There is, however, the 
difference that, on the double-track line under considera- 
tion, a given engineman might run the same kind of train 
between the same termini, on the unrestricted track one 
day and on the restricted track the next. There might, 
therefore, be more chance of the restriction being over- 
looked, if it were not indicated by signal, than there would 
be in the case of movements from a branch to the main 
line. 

At points where signals are provided on a road or 
portion of a road signaled in accordance with Scheme 
No. 2 or Scheme No. 3, the proper speed indications must 
necessarily be given for movements over diverging routes, 
‘as against the main, through route on which the speed is 
not restricted. As to their use to govern movements that 
are or may be restricted by permanent speed limits of 
more or less general application, no rigid rules can be 
laid down; each road must determine its own practice. 
It may simply be pointed out that the objection to giving 
a signal indication involving no speed restriction, for a 
movement to be made under a permanent speed restric- 
tion, seems to be practically nil in the case of movements 
from a branch to the main line; and, though to what 
extent is a matter of opinion, seems to increase progres- 
sively in various applications in about the following or- 
der: Main track having the alinement of a crossover 
at the lap of lap sidings; end of double track where 
movements against the current of traffic are infrequent ; 
end of double track where trains are run by signal indi- 
cation in both directions on both tracks; four-track end- 
ing, and point where assignment of tracks changes on a 
four-track line. 


ScHEME No. 1 


The applications of Scheme No. 1 in the manual and 
automatic block systems are abvious. In the case of a 
home interlocking signal it will be assumed, in illustrat- 
ing the application of this scheme, that there is a distant 
or automatic block signal in the rear and an automatic 
or other advance signal stopping distance in advance. The 
mechanical or electrical control of the home signal. would 
be such that it could be set at caution, but not at proceed, 
with any facing switch reversed. The distant or automatic 
- signal in the rear would then also be at caution.. The en- 
gineman of a train approaching the home signal with 
caution, in accordance with the indication of the signal 
in the rear, would take any further action required by 
the conditions ; and among these conditions would be the 
existence, at fixed and known locations, of the one or 
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more facing switches at the plant, any one of which might 
be reversed. The engineman, then, finding a certain route 
set up, might proceed at low speed over a turnout or 
crossover into a siding, to the main track of a branch or 
to a main track against the current of traffic; or, if con- 
ditions required, he should move at still lower speed; or 
again, if it were evident that the route set up was not 
the right one for his train, he should stop before getting 
into any difficulty. With similar effect, the home and dis- 
tant might be at caution for a closing-in movement of 
one train following another between the home and ad- 
vance. On the other hand, if the advance signal (as- 
sumed to be not less than stopping distance from the 
home) were at stop, the switches set for the main track 
and the track clear, the home would be at caution and 
the distant clear. 

In the case of a diverging route to a branch or other 
main track operated under the permissive manual block 
system, it would be practically necessary to provide an 
advance signal the proceed indication of which, when 
the block was clear, would leave a train free to proceed 
without signal restriction after clearing the junction or 
crossovers. In the absence of an advance signal the 
caution indication of the home signal would require a 
train to proceed with caution throughout the block. Sim- 
ilarly, in automatic block territory it would be desirable 
to locate the first automatic signal at or near the end of 
the interlocking layout. On a road operated under the 
absolute block system, however, the territory covered 
by a caution signal on a main track diverging beyond it, 
might very well be defined as extending to the advance, ° 
where one exists, and through the interlocking limits 
where there is no advance signal. A train turning off 
to a branch or other main track would then be restricted 
until clear of the interlocking and would be free to pro- 
ceed unrestrictedly through the block. In non-block ter- 
ritory, as previously explained, the caution indication 
would cover only a limited territory at the interlocking. 

In connection with Scheme No. 2 or Scheme No. 3, 
the actual rate of speed called low speed and not to be: 
exceeded under low-speed indications, must be specified 
by rule. In the application of Scheme No. 1, a similar 
speed limit, arrived at in the same way, must be pre- 
scribed by rule as the limit not to be exceeded by a train 
already proceeding with caution when it passes a cau- 
tion signal, unless any facing switches beyond the signal 
are right; or by a train moving over a turnout or cross- 
over on the indication of a fixed signal. Under this rule, 
when the switches are right and other conditions are 
‘favorable, the speed may be higher so long as it is such 
that the train can be stopped within range of vision. If 
preferred, however, the speed limit may be prescribed for 
all movements past caution signals by trains already pro- 
ceeding with caution, to be observed even though the 
switches are right and equally where there are no facing 
switches. It would doubtless be well, also, to make the 
same speed limit apply to turnouts and crossovers, move- 
ments over which are not governed by fixed signals; this 
is true, as well, of the rate specified as low speed where 
either of the other schemes is applied. 

If it should be decided that speed ought to be restricted 
by signal in the case of movements from a branch to 
the main line, over the turnout or crossover at an end of 
double track, etc., the caution, instead of the proceed, in- 
dication would be given. An advance signal would then 
sometimes be necessary for block operation, as in the 
case of the diverging main track of a branch. 

The illustrations of the aspects in Scheme No. 1, and 
the same thing is true of Scheme No. 2, do not show 
dwarf and high signals separately nor suggest any dis- 
tinction between these two kinds of signals. This nat- 
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urally does not mean that dwarf signals are not supposed 
to be used in applications of these schemes; it simply 
means that the indication given by the arm of a dwarf 
signal in a certain position is the same as that given by 
the corresponding arm of a high signal in the same posi- 
tion. 

In terminal territory, particularly at and near a large 
passenger station, and in some other similar situations, 
where the speed of all movements is restricted by rule 
to a rate at which trains may run over the turnouts and 
crossovers, proceed indications may be given by either 
dwarf or high signals for movements over the turnouts 
and crossovers as well as movements on the straight or 
continuous tracks. Where block operation, or equivalent 
control of the signals, is maintained through the terri- 
tory, a signal should not be at proceed unless the route 
set up is clear and the signal in advance is at proceed, 
or at caution with the route beyond it clear. The cau- 
tion indication should be given when the route is occu- 
pied and when the signal in advance is at stop, or at cau- 
tion for a closing-in movement; also to govern move- 
ments into spur or other tracks not used by road trains. 
In any event, a signal should not be at proceed when the 
signal in advance, on the route set up, gives the stop in- 
dication. 

ScHEME No. 2 


Scheme No. 2 is a development of Scheme No. 1 pri- 
marily for the purpose of providing for medium-speed 
movements, by an additional indication, although it in- 
cludes a second additional indication, proceed at low 
speed, which may be used, under certain conditions un- 
der which the caution indication is given in Scheme No. 1. 

Proceed at Low Speed.—The action required by this 
indication is that the train, when passing and proceeding 
beyond the signal, move at such low rate of speed as 
conditions may require but not exceeding through the 
low-speed territory, the rate fixed by the rules as the 
maximum for low-speed movements. Beyond that terri- 
tory the speed must continue to be governed by the con- 
ditions. Practically, then, the low-speed indication is 
the caution indication with a low-speed limit added. Some 
of the uses of the indication make this quite clear. 

On a road signaled in accordance with Scheme No. 2, 
where two-arm signals were installed, the low-speed 
indication would be given at a home interlocking signal 
for movement into a siding. Now conditions in a particu- 
lar case, such as shortness of the siding or its obstruc- 
tion by standing cars, might require very low speed or 
even a stop a short distance beyond the signal; but, in 
the absence of any such extreme restriction, assuming 
the usual case of a low-speed connection to the siding, 
safe movement over the turnout or crossover would at 
least require the limit of speed prescribed in connection 
with the indication. Even if there were a medium-speed 
connection to a passing siding, unless the siding were in 
effect, and were signaled as, an additional main or “run- 
ning” track, the low-speed indication would properly be 
given because the siding might not always be clear for 
its entire length and, in any event, a stop at the farther 
‘end would almost invariably be necessary. 

Again, with a train between home and advance signals 
on the through or any connecting main track, the low- 
speed indication might be given for a following train to 
close in. This would be a convenient use of the indica- 
tion. Of course, the limit of speed under this indication, 
primarily fixed for movements over the shorter turnouts 
and crossovers, might not always seem essential at the 
beginning of a closing-in movement; for example, when 
the train is to proceed on the straight track and the train 
ahead is at a considerable distance beyond the signal. 





RAILWAY AGE GAZETTE 


Vol. 60, No. lla 


The prescribed speed should not be exceeded, how- 
ever, in the low-speed territory, at any time or place; 
this should be the rule in the-interest of good discipline. 
There is no practical disadvantage in a limit to low speed 
at the beginning of closing-in movements; in fact, many 
people would think such a limit quite desirable. 

Other uses of the indication are to govern movements 
over low-speed turnouts or crossovers to main tracks 
with the current of traffic, to govern movements to main 
tracks against the current of traffic, and, as will be ex- 
plained in connection with the medium-speed indication, 
to govern movements on medium-speed routes when con- 
ditions do not permit medium speed. It may also be given 
at a block signal to admit a train to an occupied block. 
From the point of view of routes, then, the low-speed 
indication may, under one condition or another, govern 
to every route that can be entered beyond a given signal. 

When a signal gives the low-speed indication, its dis- 
tant signal, or any signal (such as an automatic block 
signal) serving the same purpose, must be at caution. In 
the absence of a distant or equivalent signal all trains 
would have to approach as though a caution indication 
had been received at a signal in the rear, as in the case 
of a home signal without a distant, referred to in the re- 
marks on the caution indication. 

It is obvious that, under certain conditions, the cau- 
tion indication is given in Scheme No. 1, to a train 
proceeding with caution when it approaches the signal, 
while, under the same conditions, the low-speed indica- 
tion may be given in Scheme No. 2. The low-speed indi- 
cation, besides providing for the same restriction of 
movement as does the caution indication, affords means 
for indicating by signal the prescribed limit of speed 
which, as to its actual rate in miles per hour, must be 
specified by rule as in Scheme No. 1. 

Proceed at Medium Speed.—The action required by 
this indication is that the train, when passing and pro- 
ceeding beyond the signal, move at a rate of speed not 
exceeding that defined by the rules as medium speed. The 
force of the indication is primarily to limit the speed to 
the prescribed rate and it goes without saying that, in 
a particular case, lower speed might be required by con- 
ditions having nothing to do with the signals. For ex- 
ample, the medium-speed indication might be given at an 
interlocking home signal for a movement to the main 
track of a branch, the turnout being suitable for medium 
speed, and yet the train might pass at much lower speed 
in preparation for a stop a short distance beyond the in- 
terlocking limits, to enter a passing siding at a non-in- 
terlocked switch. But, in the absence of any restricting 
conditions aside from the signal, a train receiving the 
medium-speed indication is free to proceed at the speci- 
fied rate throughout the territory covered by the indica- 
tion, and, beyond that territory, to increase its speed 
unless it is restricted by another signal. Therefore, this 
indication should not be given when any conditions that 
do affect the operation of the signal are such that medium 
speed cannot safely be maintained. For example, it 
should not be given for a closing-in movement; nor to ad- 
mit a train to an occupied manual block, because, even if 
the entire block were regarded as the territory covered 
by the indication, medium speed might be too high a rate 
in some part of it; nor should it be given for movement 
to a signal in advance giving the stop or the low-speed 
indication. It would, however, be proper for a signal to 
give the medium-speed indication with the next signal in 
advance giving the same indication—a possible case at 
a long interlocking layout where a train might have to 
pass over a medium-speed crossover immediately beyond 
the home signal and over a medium-speed turnout to a 
branch, beyond the second home. In this case, the train, 
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passing the first signal at medium speed, would simply 
continue at that speed to and past the second. 

When a train is to move over a medium-speed route 
with a signal in advance at stop or the block occupied, or 
under any other conditions requiring further reduction of 
speed or a stop on or beyond that route, the low-speed 
indication may be given. A practical reason tor so doing 
is found in the convenient operation of the signal in case 
conditions change so that the medium-speed indication 
can be given before the train arrives. The only signal 
operation necessary in that case is the movement of the 
bottom arm from the diagonal to the vertical position. 

When a signal gives the medium-speed indication, the 
distant or equivalent signal in the rear must give the cau- 
tion indication so that a train, which must not exceed me- 
dium speed when passing the medium-speed signal, will 
not reach that signal unchecked. 

Quite frequently there is but one route, for move- 
ments over which the medium-speed indication is given 
at a particular signal. The indication is, then, practically, 
also a route indication. But if there are two or more 
medium-speed routes beyond a certain signal, as at a 
four-track interlocking where there are medium-speed 
crossovers and also a medium-speed connection to a 
branch, the medium-speed indication is properly given at 
the same signal for movements over any one of these 
routes and then, of course, gives no clue to the particular 
route set up. In such cases, in view of the fact that one 
of these routes may be set up in error when another is 
intended, the control of the signal should be so com- 
plete that the medium-speed indication cannot be given 
unless the route set up is clear for such a distance that a 
train can safely enter it at medium speed and have room 
for stopping after the engineman finds that he is on the 
_ wrong route. 

What has been said of dwarf signals in connection 
with Scheme No. 1 applies equally to Scheme No. 2. The 
statement that, in these schemes, the indication given by 
the arm of a dwarf signal in a certain position is the 
same as that given by the corresponding arm of a high 
signal in the same position, implies that two-arm dwarfs 
may be used in Scheme No. 2. Practically, however, 
there would seldom be any occasion to install a two-arm 
dwarf. Dwarf signals, in their ordinary use on sidings 
and to govern reverse movements on main tracks, with 
no distant or equivalent signals in the rear, provide for 
low-speed movements by the caution indication. There- 
fore, the only use for a second arm would be to give the 
medium-speed indication; but there would be little or 
no advantage in giving this indication by means of so in- 
conspicuous a signal or in connection with the movements 
usually governed by dwarf signals. In terminal and sim- 
ilar territory the signals may be operated as explained in 
connection with Scheme No. 1, or two-arm signals may 
be used and the low-speed indication may be given for 
closing-in movements and for movements into spur or 
other tracks not used by road trains. 


SCHEME No. 3 


In Scheme No. 3 four types of. high signals are pro- 
vided for use as circumstances may require: 1, a one- 
arm signal to be used, in general, where no speed indica- 
tions are to be given; 2, a two-arm signal with arms of 
equal length at the usual spacing—seven feet being the 
adopted standard of the Associations; to be used, chiefly 
for block and distant signals, where indication. No. 8, but 
no low-speed indication, is to be given; 3, a two-arm sig- 
nal with the bottom arm shorter than the top arm and at 
a greater distance from it than on signals of type 2; to 
be used where low-speed, but no medium-speed, indica- 
tions are to be given; and 4, a three-arm signal with the 
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bottom arm shorter than the others ; to be used where both 
low-speed and medium-speed indications are to be given. 
Two-arm or three-arm signals may, however, be used 
uniformly for certain purposes, such as interlocking home 
signals, certain arms on individual signals being inopera- 
tive where there is no occasion to give the indications 
for which they provide. The dwarf signal is shown 
separately in this scheme because two of its positions give 
indications different from those given by the correspond- 
ing positions of a one-arm high signal. 

It will be noted at once that the wording of the speed 
indications is materially different from that in Scheme 
No. 2. As there is but one indication for each speed in 
Scheme No. 2, the wording there used is sufficient. But 
in Scheme No. 3 the purpose was to provide two indica- 
tions in connection with each speed, one requiring a train 
to proceed with caution and at the same time not exceed 
the specified speed; the other restricting the movement 
in no way except as to speed. It was found that the 
necessary distinction could be made and four similarly 
worded indications could be formulated by expressing 
the general restriction or absence of such restriction in 
the familiar terms “proceed with caution” and “proceed,” 
and adding the words “on low-speed route” or “on me- 
dium-speed route,” which make it clear that, where the 
train is to go, the speed is limited to low speed or me- 
dium speed. 

Proceed with Caution on Low-Speed Route.—This in- 
dication is of the same effect as the low-speed indication 
of Scheme No. 2. It is only used, however, under part 
of the conditions mentioned in connection with that indi- 
cation—to govern movements over low-speed routes to 
main tracks with the current of traffic, when conditions 
do not permit the indication, proceed on low-speed route, 
to be given; to govern movements to sidings and to main 
tracks against the current of traffic; and to govern clos- 
ing-in or permissive movements. The indications, pro- 
ceed on low-speed route and proceed with caution on 
medium-speed route, are given under other conditions to 
which the low-speed indication of Scheme No. 2 is ap- 
plicable. 

Proceed on Low-Speed Route—tThis indication pro- 
vides for low-speed movements with no restriction by 
signal other than that of speed. The action required is 
that, at the signal and through the low-speed territory, the 
rate specified as low speed be not exceeded; so far as the 
signal is concerned, the train is free to maintain that rate 
of speed. Therefore, the indication should not be given 
when conditions affecting the signals are such that lower 
speed or a stop may be necessary; as when the track be- 
yond the signal is occupied or a signal in advance is at 
stop. Under this indication the speed may be increased 
as soon as the train is through the territory covered by 
the indication. If the end of the territory, in a given 
case, is specified as being at the end of a layout of inter- 
locked switches and an advance signal is some distance 
beyond that point, the speed may evidently be increased 
more or less before that signal is reached; therefore, in 
such a sitiation, this indication should not be given 
unless the indication of the advance signal permits at 
least as high speed as can be attained between the end 
of the low-speed territory and the advance. Where the 
signal in advance is at the end of the low-speed territory, 
this indication may be given when such signal in advance 
gives either of the low-speed-route indications, as well as 
any more favorable indication.. It occasionally happens 
at large interlockings that low-speed-route indications 
have to be given at two successive signals for certain 
movements. The principal use of the indication, how- 
ever, is to permit heavy trains to pull through low-speed 
turnouts or crossovers to a clear main track with the ad- 
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vance signal, where there is one, at caution or proceed. 
When a signal gives either of the low-speed-route indica- 
tions, the distant or equivalent signal in the rear, if there 
is one, should be at caution. 

Proceed with Caution on Medium-Speed Route-—The 
action required by this indication is that the train, while 
not exceeding medium speed through the territory cov- 
ered by the speed indication, proceed with caution 
through the territory covered by a caution indication on 
the track reached by the medium-speed route. The train 
may pass the signal at, but not above, medium speed if 
the conditions permit such speed under the caution indi- 
cation. Except for closing-in movements, the indication 
is given for movements over medium-speed routes under 
any conditions that do not permit the indication, proceed 
on medium-speed route, to be given—as when a manual 
block is occupied or a signal in advance is at stop. 

Proceed on Medium-Speed Route.—This indication is 
of exactly the same effect and is to be given under the 
same conditions as the medium-speed indication in 
Scheme No. 2. It may govern to a signal in advance 
giving the indication, proceed with caution on medium- 
speed route, when the conditions beyond are such that a 
train may maintain medium speed up to that signal. 

Reduce to Medium Speed.—The action required by this 
indication is that the speed of the train, if it is higher 
than medium speed, be reduced to that speed after the 
signal is passed and at least by the time the next signal 
is reached if the distance between signals is sufficient. 
Ordinarily the indication is given as a “medium-speed 
distant indication” when the signal in advance is giving 
one of the medium-speed-route indications. Under these 
circumstances the distance between the signal giving the 
reduce-speed indication and the one giving the medium- 
speed-route indication should be sufficient for the speed 
of the fastest train to be reduced to the specified rate. 
Furthermore, ,when the second. signal indicates proceed 
with caution on medium-speed route, the first should 
not give the reduce-speed indication unless conditions be- 
yond the second signal are such that the train may prop- 
erly reach that signal at medium speed; if the conditions 
require a stop beyond the second signal in less distance 
than that required for stopping a train moving at me- 
dium speed, the first signal should give the caution indi- 
cation. 

Occasionally three successive signals must be so spaced 
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that there is not sufficient distance for reduction to me- 
dium speed between the second and third nor between 
the first and second, although the distance between the 
first and third is sufficient. In that case, when the third 
signal gives a medium-speed-route indication, the reduce- 
speed indication must be given at the first and should be 
repeated at the second. 

Where the lengths of automatic blocks or the distances 
between several successive semi-automatic signals are less 
than stopping distance for the fastest trains, the reduce- 
speed indication may be given at one signal when the next 
is at caution and the signal beyond is at stop. Then a 
fast train, reducing speed after passing the first signal 
and passing the second at approximately medium speed, 
can readily be stopped at the third; while a slow train 
may continue at its moderate speed from the first signal 
to the second and make its entire reduction of speed to a 
stop at the third signal after passing the second. 

In Scheme No. 3 the arm of a dwarf signal in the 
diagonal and vertical positions gives the same indications, 
for low-speed routes, as the bottom arm of a high signal 
in the same positions with the arm or arms above it in 
horizontal position. The slight elevation of the arm and 
light above the track distinguish the open indications of 
the dwarf from those of the one-arm high signal. In 
this scheme, therefore, the arm of a dwarf may be in ver- — 
tical position for movement over a low-speed turnout or 
crossover in any situation, provided, of course, the con- 
ditions are such that the indication, proceed on low-speed 
route, may properly be given. In terminal and similar 
territory the signals may be operated as explained in con- 
nection with Scheme No. 1 and Scheme No. 2. 

The committee consists of C. C. Anthony (P. R. R.), 
chairman; J. A. Peabody (C. & N. W.), vice-chairman; 
H. S. Balliet (G. C. T.), C. A. Christofferson (N. P.), 
C. A. Dunham (G. N.), W. J. Eck (So.), W. H. Elliott 
(N. Y. C.), G. E. Ellis (I. C. C.), A. S. Ingalls (N. Y. 
C.), A. M. Keppel (Wash. Term.), H. K. Lowry (C. R. 
I. & P.), J. C. Mock (M. C.), F. P. Patenall (B. & O.), 
D. W. Richards (N. & W.), A. H. Rudd (P. R. R.), W. 
B. Scott (S. P.), T. S. Stevens (A. T. & S. F.), W. M. 
Vandersluis (I. C). 


A: 

& 

.\ 
Discussion 

The report of the committee was accepted with a 


unanimous vote of thanks to Mr. Anthony for the 
preparation of the exposition. 


Committee III on Power Interlocking 


The committee was instructed as fol- 
lows: (a) Prepare specifications for 
power interlocking; (b) prepare typical 
circuit plans for power interlocking; (c) 
recommend maximum energy in watt- 
seconds to operate, and maximum and 
minimum watts to hold electric signals; 
(d) prepare plans for ground construc- 
tion for electric wiring; (e) investigate 
and report on the cost and efficiency 
of various schemes of underground con- 
struction as compared with overhead 
construction for electric wiring; (f) 
chairmen and subcommittee chairmen of 
Committees II and III will confer with 
Committee XV, American Railway 
Engineering Association, as to in- 
terlocking and operation of draw- 
bridges; chairman of Committee II to 
present the report. 








F. B. Wiegand 


A report under subject (b) was pre- 
sented for approval, consisting of eight 
drawings, showing typical circuit plans 
for electro-pneumatic interlocking in- 
stallations, as follows: 

1147—Single Switch 
Detector Circuit. 

1148—Three-Arm Selected Signal. 

1158—Single Switch Circuit. 

1159—One-Arm Signal Circuit with 
Line Control for Distant Signal. 

1160—Section Locking for Crossover. 

1161—One-Arm Signal Circuit with 
Polarized Control for Distant Signal. 

1162—Section Locking for Single 
Switch. 

1163—-Signal Circuit Showing Selec- 
tion Through Switch Levers and S. S. 
Indicators. 

These drawings were submitted for 


with Electric 
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discussion at the May meeting, 1915, but later withdrawn 
on account of errors appearing. The corrected drawings 
are intended to form a part of the electro-pneumatic 
interlocking specifications. It is the purpose of the com- 
mittee to have them submitted to the annual convention 
for approval and submission to letter ballot. 

The following subjects were reported as under con- 
sideration: (a) Subcommittee A is formulating specifi- 
cations for apparatus and materials used in power inter- 
locking and is collaborating with Committee X in pre- 
paring plans and specifications for tower switchboard. 
Subcommittee B is, in conjunction with Committee IV, 
working on trunking specifications. Subcommittee C 
is considering the question of specifications for petro- 
leum asphaltum, to determine whether or not a revision 
is necessary; from letters received on this subject it 
would indicate that the material cannot be secured in 
accordance with the specifications. (b) Subcommittee 
B is at work on preparing typical circuit plans. (d) 
Subcommittee A is investigating underground construc- 
tion for electric wiring; a report on this was submitted 
at the last annual convention, but was referred back 
for further investigation. 

The committee includes F. B. Wiegand (N. Y. C.), 
chairman; I. S. Raymer (P. & L. E.), vice-chairman; 
F. W. Pfleging (U. P.), vice-chairman; F. J. Ackerman 
(K. C. T.), A. B. duBray (Mo. P..S. Con.), G. B. Gray 
(P. L. W.), E. C. Hitchcock (N. Y. N. H. & H.), W. 
F. Hudson (N. Y. reg L. BE. Kinch (P. R..R.), H.C. 


Lorenzen (N. Y. C.), N. S.. Lynch (Mo. P.), C. G. 
McCauley (Wash. Term.), J. W. MacCormack (K. C. 
T.), L. P. Mase (N. Y. C.), G. A. Motry (B. & O.), 
H. H. Orr (C. @ E. 1.), A. B. Polioek CP. KR. R.), T. 
Rumans (C. & A.), G. R. Scattergood (P. R. R.), B. 
J. Schwendt (T. & O. ee C. Seaman (N. Y. C.), 
'T. C. Seifert (C. B. & Q.), W. C. Sibila (N. Y. C.), L. 
E, Spray (A. T. & S. F.), O. R. Unger (Mo. P.), G. C. 
Whitney (N. Y. C.), J. B. Weigel (St. L. & S. F.), 


G. A. Ziehlke (U. P.). 

(Note.—The report was not presented to the meet- 
ing in the absence of the chairman, It will be dis- 
cussed at the May meeting.—Ed.) 





DINNER OF COMMITTEE I AND X 


The annual dinner of Committee I of the Railway 
Signal Association and of Committee X of the American 
Railway Engineering Association will be held this even- 
ing at 6 o'clock in the Green room of the Congress 
Hotel. 


BANQUET TICKETS 


Tickets for the annual dinner of the A. R. E. A. on 
Wednesday evening will be on sale at noon to-day in 
room 1166 of the Congress, office of the secretary. Those 
desiring tickets are requested to secure them as promptly 
as possible. 


TUESDAY EVENING SESSION 


An unusually interesting program has been ar- 
ranged for this evening. The session will be held 
in the Florentine room and will begin with an illus- 
trated paper on “The Nick and Break Test in the 
Inspection of Steel Rails,” by Robert W. Hunt. This 
paper will describe the results secured in rolling a 
large order of rails last year for the Illinois Central 
by the Algoma Steel Company, in which the nick 
and break test was made on rails from every ingot. 
Another paper will be presented on “Tests of Douglas 
Fir Bridge Stringers,” by H. B. MacFarland, engi- 
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neer of tests, Atchison, Topeka & Santa Fe, which 
will describe and elaborate series of experiments con- 
ducted to ascertain the effect of treatment of the 
strength of these timbers. Earl Stimson, engineer 
maintenance of way, Baltimore & Ohio, will review 
briefly the system for standardizing maintenance of 
way work adopted on three divisions of that road 
and described in a recent bulletin of the association. 
He will be prepared to answer any questions of mem- 
bers regarding this important development in main- 
tenance of way organization. 





WOOD PRESERVERS’ ASSOCIATION 


The Executive committee of the American Wood 
Preservers’ Association met in an all-day session at 
the Hotel Sherman yesterday to discuss the work of 
the Association for the coming year. A number 2f 
members of the Association met with the Executive 
committee at dinner at the Engineers’ Club at 6:30 
last evening. 


R. S. A. COMMITTEE MEETINGS 


Three committees of the R. S. A. will hold meet- 
ings today, Committee II on Mechanical Interlock- 
ing, Committee IV on Automatic Block, and the 
Committee on Arrangements. All of these meetings 
will be held in the Auditorium Hotel in the room 
numbers posted at the foot of the elevators. The 
hour for the Committee IV meeting is 9:30 a. m., 
and for the Arrangements Committee, 10 a. m. 





REGISTRATION—RAILWAY SIGNAL ASSOCIA- 
TION 


ACTIVE MEMBERS 


Ackerman, F. J., Supt. Construction, Sig. Dept., 
Terminal Ry., Kansas City, Mo. 

Ahrens, C. R., Storekeeper, Sig. Dept., D. L. & W. R. R. Co., 
Hoboken, N. if, 

Allan, E. A., Supr. Sigs., N. P. Ry., Livingston, Mont. 

Allen, W. P., Inspr. of Sigs., P. R. R., Philadelphia, Pa. 

Ambach, E. T., Asst. Supt. Tel. & Sigs., B. & O. S. W. R. R,, 


Cincinnati, O. 
D., L. & W. R. R., Hobo- 


Anderson, B. T., 
ken, N. J. 

Annear, R. F., Sig. Supr., C., R. I. & P. Ry., Cedar Rapids, Ia. 

Anthony, C. C., Asst. Sig. Engr., P. R. R., Philadelphia, Pa. 

Arnold, R. B., Engr., Sig. Engr’s Office, C. & N. W. Ry., 
Chicago, Til. 

Bachelder, F. J., Cons. Engr., Chicago, Ill. 

Bagley, F. 1: Asst. Sig. Engr., L. & N. R. R., Louisville, Ky. 

Baird, M. A., Gen. Sig. Inspr., Sig. Engr’s Office, Erie R. R., 


D., L. & W. R. R., Maplewood, 


a 
Balliet, H. S., Asst. Term. Megr., 
New York, N. Y. 
Barnes, A. H., Supr. of Sigs., 
Beaumont, J., Sen. Sig. Engr., 
Commerce Com., Chicago, Ill. 
Bradley, E. E., Sig. Engr., Western Maryland R. R., Balti- 


more, Md. 
C., M. & St. P. Ry., Savanna, III. 


Breecher, A. T., Sig. Supr., 
Brown, Archie, Div. Sig. For., A., T. & S. F. Ry., Marceline, 
A; T. & & BB 


Mo. 
Brown, Larsen, Sen. Asst. Sig. Engr., 
Topeka, Kan. 
Case, D. M., Supt. of Sigs., C., N. O. & T. P. Ry., Lexington, 
N. Y., N. H. & H. R. R., New 
Haven, Conn. 
Christofferson, C. A., Sig. Engr., N. P. Ry., St. Paul, Minn. 
Combs, Harry, Supr. ’ Sigs., L. E..& W. RR: Co., Tipton, Ind. 
Cormick, James H., Sig. Engr., Can. Northern Ry., Winnipeg, 


Man. 
Cotton, Chas. A., Div. Sig. For., A., T: & S. F. Ry., Chillicothe, 
Ill. 


E. P. & S. W. Ry., El Paso, Tex. 


Kansas City 


Asst. Sig. Engr., 


N. J. 

Ball, Frank L., Supr. Sigs., 
N 

Grand Central Terminal, 


N. P. Ry., Tacoma, Wash. 
Valuation Board, Interstate 


Ky. 
Chappell, G. W., Asst. Engr., 


Cowherd, G. R., Sig. Engr., 
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Cuthbertson, E. A., Supr. Sigs., N. P. Ry., St. Paul, Minn. 

Dawley, W. M., Engr., Erie R. R., New York, N. Y. 

De Meritt, E. B., Asst. Engr., Central of Georgia Ry. Co., 
Savannah, Ga. 

Dorsey, E. W., Supr. Sigs., B. & O. R. R., Newark, Ohio. 

Drake, Caleb, Gen. Sig. Inspr., C. & N. W. Ry., Chicago, IIl. 

Dryden, G. H., Prin. Asst. Sig. Engr. B. & O. R. R., Balti- 
more, Md. 

= W. L., Sig. Supr., S. I. R. T. Ry., St. George, S. L, 


Duffy, C. M., Sig. Supr., C., R. I. & P. Ry., Rock Island, Il. 

Dunham, Chas. A., Vice-President, Sig. Engr., Great Northern 
Ry., St. Paul, Minn. 

Eck, W. J., President, Sig. and Elec. Engr., Southern Ry., 
Washington, D. C. 

Elder, J. D., Asst. Constr. Engr., Detroit River Tunnel Co., 
Detroit, Mich. 

Elliott, W. H., Vice-President, Sig. Engr., N. Y. C. R. R., 
East of Buffalo, Albany, N. Y. 

Ellis, E. F., Supr. Sigs., C., C. C. & St. L. Ry., Mt. Carmel, Iil. 

Ellis, G. E., care of Div. of Safety, Interstate Commerce Com- 
mission, Washington, D. C. 

Elsworth, R. B., Engr. Maint. of Sigs., N. Y. C. R. R., East of 
Buffalo, Albany, N. Y. 

Finch, J. C., Inspr. Sigs, Mo. Pac. R. R., St. Louis, Mo. 

Foale, H. J., Sig. Engr., Wabash Ry., Decatur, Ill. 

Folley, E., Sig! Supr., C. & E. I. R. R., Evansville, Ind. 

Ford, F. A., Supr. Sigs., C. & O. Ry., Hinton, W. Va. 

Foster, Franklin C., Sig. Insp., L. & N. R. R., Louisville, Ky. 

Fox, M. J., Asst. Sig. Engr., C., B. & Q. R. R., Lincoln, Neb. 

Frantzen, Oswald, Supr. Sigs., N. Y.. N. H. & H. R. R., Bos- 
ton, Mass. ' 

Frohman, Oscar, Chf, Draftsman, C. & N. W. Ry., Chicago, 
Ill. 

Fugina, A. R., Sig. Engr., L. & N. R. R., Louisville, Ky. 

Gallagher, E. B., Sig. Insp., I. C., Chicago, IIl. ; 

Gault, Paul M., Office Engr., Sig. Dept., I. C. R. R., Chicago, 
Ill. 

Gillan, I. F., Sig. Supr., C., M. & St. P. Ry., Milwaukee, Wis. 

Goehringer, M. L., Sig. Supr., Mo. Pac. Ry., Nevada, Mo. 

Gray, G. B., Sig. Inspr., Penna. Lines West, Pittsburgh, Pa. 

Haag, H. F., Chf. Draftsman, Kansas City Southern Ry. Co., 
Kansas City, Mo. 

Hanert, Wm. A., Draftsman, Lines Com., N. Y. C. R. R, 
Detroit, Mich. 

Hanson, E., Sig. Supr., G., C. & S. F. Ry., Galveston, Tex. 

Hawkins, E. G., Power Engr., N. Y. C. R. R., East of Buffalo, 
Albany, N. Y. 

Hemphill, F. J., Supr. Sigs., C., R. I. & P. Ry., Trenton, Mo. 

Himes, A. B., Asst. Engr., Signal Dept., B. & O. R. R., Balti- 
more, Md. 

Hines, B. F., Sig. Engr., N. O. & N. E. R. R., Hattiesburg, 
Miss. 

Hobson, Harry, Sig. Supr., A., T. & S. F. Ry., Topeka, Kan. 

Holt, Thomas, Sig. Inspr., Pa. Lines West, Pittsburgh, Pa. 

Hough, W. A., Sig. Draftsman, Erie R. R., Paterson, N. J. 

Hulmes, Wm. A., Gen. For. Sig., Repair Shop, L. & N. Ry., 
Louisville, Ky. 

Hyatt, Thos., Sig. Supr., Wabash R. R., St. Louis, Mo. 

Ireland, E. E., Sig. Inspr., C., I. & L. Ry., Monon, Ind. 

Jacobs, F. E., Sig. Engr., C. & W. I. R. R., Chicago, IIl. 

Kearton, W., Sig. Engr., Minn. R. R. & Warehouse Com., St. 
Paul, Minn. 

Kellenberger, K. E., Senior Sig. Engr., Interstate Commerce 
Com., Chicago, Il. 

Kelley, Arthur J., Sig. Supr., C., C. C. & St. L. Ry., Indian- 
apolis, Ind. 

Kelloway, C. J., Director, Sig. Engr., Atlantic Coast Line, 
Wilmington, N. C. 

Kinch, L. E., Supr. Sigs., P. R. R., Mon. Div., Pittsburgh, Pa. 

Kolb, E. W., Sig. Engr., B., R. & P. Ry., Rochester, N. Y. 

Law, Stanley W., Inspr. Sigs., Northern Pacific Ry., St. Paul, 


inn. 

ee Frank, Prin. Asst. Engr., Canadian Pac. Ry., Winnipeg, 

; an. 

Leonard, Geo. T., Sig. Supr., Houston Belt & Term. Co., 
Houston, Tex. 

Lindsey, E. R., Sig. Inspr., C. & E. I. R. R., Chicago, IIl. 

Lomas, H. F., Asst. Sig. Engr., I. C. R. R., Chicago, II. 

Lynch, N. S., Supr. Sigs., Mo. Pac. Ry., Kansas City, Mo. 

Lancaster, W. C. 

MacDougald, G. N., Sig. Engr., The Virginian Ry. Co., Nor- 
folk, Va. 

Mack, E. E., Supr. Sigs., C. & E. I. R. R., Salem, IIl. 

Mann, B. H., Past President, Sig. Engr., Mo. Pac. R. R., St. 
Louis, Mo. 

Mann, L. R., Supr. Sigs., Mo. Pac. R. R., St. Louis, Mo. 
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Manuel, W. N., Director, Sig. Supr., G. R. & I. R. R., Grand 
Rapids, Mich. 

Massie, J. F., Supr. Sigs, L. & N. R. R., Knoxville, Tenn. 

Meek, R. W., Sig. Supr., T. & N. O. R. R., Houston, Tex. 

Meisel, Benjamin W., Asst. Engr., Sig. Dept., C. & N. W. Ry. 
Oak Park, Il. 

Mill, J. C., Director, Sig. Engr., C., M. & St. P. Ry., Milwau- 
kee Shops, Wis. 

Mock, H. F., Sig. Insp., C. & N. W. Ry., Green Bay, Wis. 

Mock, J. C., Sig. Engr., M. C. R. R., Detroit, Mich. 

Monroe, Condon O., Asst. Supr. Sigs., Interborough R. T. Ry. 
New York, N. Y. - 

Morehart, Forrest D., Draftsman, C., M. & St. P. Ry., care of 
Sig. Engr’s Office, Milwaukee Shops, Wis. 

Morrison, W. B., Gen. Mech, Inspr.. D., L. & W. R. R, 
Newark, N. J. 

Morrell, N. E. 

> opal R. C.,, Sig. Inspr, M. C. R. R., West Detroit, 

ich. 

O’Meara, T. J., Chief Inspr., N. Y. C. R. R., East of Buffalo, 
Albany, N. Y. 

Oppelt, J. H., Supr. Interlocking, N. Y. C. & St. L. R. R, 
Bellevue, Ohio. 

Orr, H. H., Chf. Sig. Inspr., C. & E. I. R. R., Chicago, III. 

Parnell, Loy, Sig. Inspr., Wabash Ry., Montpelier, Ohio. 

Patenall, F. P., Past President, Sig. Engr, B. & O. R. R, 
Baltimore, Md. 

Peabody, J. A., Sig. Engr., C. & N. W. Ry., Chicago, III. 

Perrin, L. M., Sen. Sig. Engr., Interstate Commerce Com., 
Div. of Valuation, San Francisco, Cal. 

gi sentlag G. S., Sig. Engr., N. C. & St. L. Ry., Nashville, 

enn. 

Phillips, J. D., Supr. of Sigs., P. & R. Ry., Reading, Pa. 

Phinney, R. M., Asst. Engr., Sig. Dept., C. & N. W. Ry., Chi- 
cago, IIl. 

Pierce, D., Sig. Supr., B. & O. R. R., Wheeling, W. Va. 

Pollock, A. B., Supr. Sigs., P. R. R., East Liberty, Pa, 

Porter, L. B., Asst. Sig. Engr., C, M. & St. P. Ry., Mil- 
waukee Shops, Wis. 

Post, Welles M., Supr. of Sigs., P. R. R., Jersey City, N. J. 

Price, H. C., Supr. Sigs., Erie R. R., Jersey City, N. J. 

Price, W. F., Chf. Sig. Draftsman, A., T. & S. F. Ry., Sig. 
Engr’s Office, Topeka, Kan. 

Relph, E. J., Sig. Inspr., Northern Pacific Ry., St. Paul, Minn. 

a S. U., Gen. Sig. Inspr., C. & A. R. R., Bloomington, 


aa O., Gen. Roadmaster, Mo. Pacific Ry., Falls City, 

eb. 

Robison, Harry O., Sig. Supr., Mo. Pac. Ry., Washington, Mo. 

Rodgers, George A., Chief Draftsman, Wabash R. R., De- 
catur, Ill. 

Rogers, E. O., Gen. Sig. Inspr., Erie R. R., Marion, O. 

Rosenberg, C. C., Secretary-Treasurer, Bethlehem, Pa. 

Rudd, A. H., Sig. Engr., P. R. R., Philadelphia, Pa. 

Saunders, W. K., Supr. Sigs., R. F. & P. R. R., Ashland, Va. 

Schott, Albert H., Supr. of Sigs., Michigan Central R. R. Co., 
Detroit, Mich. 

Schultz, E. E., Engr., Sig. Dept., C. & N. W. Ry., Chicago, IIL 

Schutze, Frank, Sig. Inspr., Ill. Traction System, Morton, IIl. 

Scott, Warren Y., Supr. Sigs., B. & M. R. R., Boston, Mass. 

Seifert, T. C., Sig. Inspr., C., B. & Q. R. R., Chicago, III. 

Selke, F. A., Sig. Supr., C. I. & L. Ry., La Fayette, Ind. 

Sicht, J. C., Sig Supr., Mo. Pac. Ry., Falls City, Neb. 

Sharpley, H. F., Jr., Prin. Asst. Engr., Central of Georgia Ry., 
Savannah, Ga. 

Smith, A. O., Supr. Sigs., Phila. Rapid Transit Co., Upper 
Darby, Pa. 

Smith, Chas. F., Sig. Inspr.. M. P. & M. Depot, U. P. R. R, 
Omaha, Neb. 

Smith, Earl B., Supr. Sigs., Elec. Div., N. Y. C. R. R., East 
of Buffalo, New York, N. Y. 

~— W. C., Sig. Engr., Boston Elevated Ry., Charlestown, 

ass. 

Soper, Charles, Supr. Sigs., L. I. R. R., Jamaica, L. I., N. Y. 

Spray, Lester E., Chf. Draftsman, Sig. Supr. Office, A.. T. & 
S. F. Ry., Eastern Lines, Topeka, Kan. 

Stephens, Chas., Sig. Engr., C. & O. Ry., Richmond, Va. 

Stevens, Thos, S., Past President, Sig. Engr., A., T. & S. F. 
System, Topeka, Kan. 

Stoll, J. Geo., Sig. Supr., C., R. I. & P. Ry., Ft. Worth, Tex. 

“i C. F., Sig. Engr., C., C. C. & St. L. Ry., Cincinnati, 

io. 

Storms, W. S., Supr. of Sigs., Erie R. R., Huntington, Ind. 

Stuart, F. C., Sig. Engr., E., J. & E. Ry., Joliet, Ill. 

Sutherland, M., Supt. Sigs., Maine Central R. R., Brunswick, 


Me. 
Tenens. Geo. K., Asst. Sig. Engr., A.. T. & S. F. Ry., Topeka, 
an. 
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Thompson, S. R., Sig. Supr., C. & O. Ry., Huntington, W. Va. 

Trout, R. E., Sig. Engr., Frisco System, Springfield, Mo. 

‘Und erwood, i QO. Supr. Sigs., Atlantic Coast Line Ry., 
Charleston, a Od 

Vandenburgh, E. C., Asst. Engr., Sig. Dept., C. & N. W. Ry., 
Mountain, Wis. 

Vandersluis, W. M., Director, Sig. Engr., I. C. R. R., Chicago, 
Ill. 

Whitcomb, Fred E., Sig. Engr., B. & A. R. R., Boston, Mass. 

Yocum, A. H., Director, Sig. Engr., P. & R.’Ry., Philadelphia, 
Pa, 

Zane, Wm. F., Sig. Inspr., C., B. & Q. R. R., Chicago, Ill. 


JUNIOR MEMBERS 


Alexander, J. F., Sig. Constr. For., A., T. & S. F., Ry., Topeka, 
Kan. 

Aiken, George. 

Bikle, Paul F., For. of Sigs., P. R. R., care of Supr. Sigs., East 
Liberty, Pittsburgh, Pa. 

Chevalier, H. W., Draftsman, Sig. Dept., C. M. & St. P. Ry., 
Milwaukee Shops, Wis. 

Fuller, Delbert W., Draftsman, Sig. Dept., A., T. & S. F. Ry., 
Topeka, Kan. 

Hartvig, C. E., Chf. Draftsman, Sig. Dept., C., R, I. & P. Ry., 
Des Moines, Ia. 

Hollway, M. A., Sig. Draftsman, N. Y. C. R. R., East of 
Buffalo, Rochester, N. Y. 

Lyon, C. A., Draftsman, Illinois Central R. R., Chicago, Ill. 

Mills, C. E., Sig. Maint’r, G. R. & I. R. R., Petoskey, Mich. 

Packwood, G. Horatio, Jr., Sig. For, St L. & S. FRR, 
Springfield, Mo. 

Spoerl, J. P., Sig. For., C. & N. W Ry., West Chicago, II. 

ek W. F., Sig. For., Grand Cent. Term., New York, 


Vieillard, L. F., Elec. Sig. Inspr., L, I. R. R., Jamaica, N. Y. 
Whitehorn, A. R., Circuit Draftsman, C., B. & Q. R. R., Sig. 
Engr’s Office, Chicago, III. 


ASSOCIATE. MEMBERS 


Adams, ‘Archie M., Sec., The Protective Signal Mfg. Co., 
Denver, Colo. 

Ames, Azel, Kerite Ins. Wire & Cable Co., New York, N. Y. 

Arkenburgh, W. H., Salesman, Canadian National Carbon 
Co., Ltd., Montreal, Que. 

x H. M., Engr., Electric Storage Battery Co., Chicago, 

Beckner, C. N., care of Federal Signal Co., Chicago, Ill. 


Blackmore, Geo. A., Gen, Sales Mgr., U. S. & S. Co., New 
York, N. Y. , 

Brixey, Richard D., Pres., Kerite Ins. Wire & Cable Co., New 
York, N. Y. 


Brown, E. W., Salesman, Thos. A. Edison, Inc., Primary Bat- 
tery ‘Div., East Orange, N. J 

Bridge, F. 

Carter, Paul E., Res. Engr., General Railway Signal Co., New 
York, N. Y. 

Day, S. M., Elec. Engr., Gen. Ry. Signal Co., Rochester, N. Y. 

Dean, A., I, Res. Mgr.; Union Switch & Signal Co., New 
York, N.Y 

Delavie, F, j., Mgr., Grasselli Chem. Co., 
Cleveland, O. 

Doane, Ellsworth B., Salesman, Chicago Ry. Sig. & Supply 
Co., New York, N. Y. 

Dodgson, F. L., Cons. Engr., 
Rochester, N. Y. 

Foster, W. E., Ingalls-Shephard Forging Co., Chicago, IIl. 

Gabriel, ‘Albert W., Sales Agt., Hazard Mfg. Co., Chicago, II. 

Garrity, P, A., Salesman, Thos. A. Edison, Inc., ‘Primary Bat- 
tery Div., Chicago, Til, 

Gifford, H. 'E. , Jr., Gen. Sales Mgr., 
Chicago, Ill. : 

Given, John B., Vice-Pres., United Ry. Specialties Co., and 
Rep., Galena Sig. Oil Co., New York, N. Y. 

Hackett, J. W., Sales Engr., Federal Signal Co., New York, 
|. Ae a 


Hamilton, H. A., ee Engr., U. S. & S. Co., New York, N. Y. 

Harrington, C. O., Jr., care of U.S. & S. Co., Swissvale, Pa. 

Henry, W. S., Pio hai Rec. Mer., General Railway Signal Co., 
New York, N. Y. 

Henze, C. D. ae Res. Mer., Federal Signal Co., Chicago, III. 

Howard, L. Frederic, Chief Engr., Union Switch & Signal 
Co., Swissvale, Pa. 

Isbester, Geo. C., The Rail Joint Co., Chicago, III. 

Kellogg, W. O., "Care of General Electric Co., Philadelphia, 
Pa. 


Bat. Zinc Dept., 


General Railway Signal Co., 


National Elec. Spec. Co., 


Lorenz, J. M., Salesman, Central Electric Co., Chicago, IIl. 
Lavarack, W. W., Asst. Factory Mgr., Gen. Ry. Signal Co., 
Rochester, N. Y. 
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Lepreau, F. J., Western Sales Mer., 
Primary Battery Div., Chicago, III. 
a F, W., Asst, Sales Mgr., Gen. Ry. Sig. Co., Rochester, 


Thos, A. Edison, Inc., 


b+ 
= D. R., Rep., The Protective Sig. Mfg. Co., Chicago, 
Murray, Wm. B., Engr., 
ington, D. C. 
Nolloth, Chas. S., F. D. Lawrence Electric Co., 
Pflasterer, C. S., Ry. Signal & Tel, Depts., 
Co., Cleveland, Ohio. 
Pflasterer, FP. ¥. 
Poor; :C. ’O., ‘Asst. Res. Megr., 
Chicago, Til. 
Roberts, John, Railway Dept., 
ae iF 


Miller Train Control Corp., Wash- 


Cincinnati, O. 
National Carbon 


General Railway Signal Co., 
Gen. Elec. Co., Schenectady, 


Saunders, J. E., Elec, Engr., U. S. & S, Co., Swissvale, Pa. 
oe E. F., Engr., The Rail Joint Co., New York, 


Semple, C. B., Asst. Sales Agt., Hazard Mfg. Co., Chicago, III. 
Shaver, A. re Cons. Elec. & Sig. Engr., Chicago, Ill. 
Sheene, Henry R., Sales Engr., U. S. & S. Co., St. Louis, Mo. 
Sperry, H. M., Mer. Publicity and Education, General Railway 
Signal Co., Rochester, Nw ¥: 
General Ry. Sig. Co., 


Stephenson, "James E., Mech. Engr., 
Rochester, N. Y. 

Strange, C. E., Sales Mgr., McKenzie, Holland & Westing- 
house Power Sig. Co., London, Eng. 

Talbert, W. W., Resident Mgr., Union Switch & Signal Co., 
Chicago, Ill. 

Thomson, A., Jr., Chief of Prod. Dept., Gen. Ry. Sig. Co., 
Rochester, N.Y. 

Tuttle, R. P., Sales Engr., Union Switch & Signal Co., New 
York, N. Y. 

Vogel, E. W., Pres., 
Chicago, III. 


Waite, W. G. 
Wallace, H. A., Engr., Union Switch & Signal Co., Swissvale, 


White, J. W., Genl. Ry., Signal Co. 
Wight, Ss. N., Commercial Engr., Gen. Ry. Sig. Co., Rochester, 


Chicago Railway Signal & Supply Co., 


Williams, P. P., Eastern Rep., Chicago Railway Sig. & Supply 
Co., New York, N. Y. 
— Edwin L., Sales Engr., Hazard Mfg. Co., New York, 


Wuerpel, M., Jr., Asst. to Pres., 
Rochester, N. Y. 
Young, Henry S., Care of U. S. & S. Co., 


REGISTRATION—AMERICAN RAILWAY '!ENGI- 
NEERING ASSOCIATION 


Registration for the A. R. E. A. was started on Mon- 
day afternoon and the following twelve members were 


enrolled: 

Allen, C. Frank, Prof. R. R. Eng., Mass Inst. Tech., Bos- 
ton, Mass. 

Brown, H. C., Jr., Chicago Bridge & Iron Works, Chicago. 

Dorrance, W. T., Jamaica Plain, Mass. 

Doupe, J. L., Chief Surveyor, C. P. R., Winnipeg, Canada. 

Fritch, E. H. (Secretary), Chicago. * 

Lindsay, C. E. (Director), Div. Eng., New York Central, 
Albany, N. Y. 

McLeod, H. W., Asst. Eng., C. P. R., Winnipeg, Man., Can. 

Rickert, O., Gen. Roadmaster, Mo. Pac., Falls City, Neb. 

Rupp, W. H,, Eng. Dept., Union Pacific, Denver, Colo. 

Sawyer, Mott, Supt., C. M. & St. P., Spokane, Wash. 

Sperry, H. M., Man. Publicity and Education, Gen. Ry. Sig. 
Co. Rochester, Ney. 

Trimble, Robert (President), Chief Eng. M. W., N. W. Sys., 
Penna. Lines, Pittsburgh, Pa. 


N. R. A. A. MEETING 


The annual meeting of the N. R. A. A. will be held 
on Tuesday morning, March 21, at 11 a. m. in the 
Coliseum. 


General Railway Signal Co., 


Swissvale, Pa. 








ee 


N. R. A. A. REGISTRATION 


At 4:30 yesterday afternoon the registration of 
the National Railway Appliances Association reached 
1,036, the highest first day’s registration in the his- 
tory of the association. 
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NATIONAL RAILWAY APPLIANCES ASSOCIA- 
TION 


The National Railway Appliances Association, as 
in previous years, has charge of the supply exhibit 
at the Coliseum and is responsible for its success, 
and in general represents the interests of the railway 
supply industry during the conventions of the Rail- 
way Signal Association and the American Railway 
Engineering Association. Its chief function is to 
organize and conduct the exhibition of railway ap- 
pliances, which for sev- ) 
eral years has been so im- 
portant a feature of the 
convention, and its re- 
markable success in this 
direction is too well 
known to require ex- 
tended comment at this 
time. 

The history of the as- 
sociation and of its prede- 
cessors, with which its 
record is inseparately con- 
nected by continuous de- 
velopment, accompanied 
by a steady growth in 
strength, numbers and in- 
fluence, dates back to 
1894, when the Road and _—P- - W. Moore, President 
Track Supply Association was organized to exhibit 
at and supply entertainment for the conventions of 
the Roadmasters’ Association. For several years the 
exhibits were held in connection with the meeting of 
the Roadmasters’ Association, but in 1900, after the 
organization of the American Railway Engineering 
and Maintenance of Way Association, which is now the 
American Railway Engineering Association, the supply 
association transferred its activities to the new organi- 
zation, and has since held its exhibition in connection 
with the convention of that association and of the 
Railway Signal Association. In 1910 the name was 
changed to Railway Appliarices Association, and in 1911 
it was incorporated under the laws of Illinois as the 
National Railway Appliances Association. 

The officers and members of the Board of Direct- 
ors of the National Railway Appliances Association 
are as follows: President, Philip W. Moore, The 
P. & M. Co., Chicago, Ill.; vice-president, H. M. 
Sperry, General Railway Signal Company, Rochester, 
N. Y.; secretary-treasurer, C. W. Kelly, Kelly-Derby 
Company, Chicago; honorary director, Norman M. 
Hench, Carnegie Steel Company, Pittsburgh, Pa.; 
directors, E. H. Bell, The Railroad Supply Company, 
Chicago; J. Alexander Brown, Pocket List of Rail- 
road Officials, New York, N. Y.; E. E. Hudson, 
Thomas A. Edison, Inc., Orange, N. J.; M. J. Trees, 
Chicago Bridge & Iron Works, Chicago; P. C. Jacobs, 
H. W. Johns-Manville Company, Chicago; R. C. Mc- 
Cloy, William Wharton, Jr., & Co., Inc., Philadelphia, 

President P. W. Moore is vice-president of The 
P. & M. Company, Chicago. He is a native of Bus- 
ton, Mass., and graduated from the Massachusetts 
Institute of Technology with the class of 1901, with 
the degree of B. S. in the department of mechanical 
engineering. After graduation he was a draftsman 
in the chief engineer’s office of the Pennsylvania Steel 
Company at Steelton, for a little over a year. He was 
then transferred to the sales department and came 
to Chicago in connection with that department in the 
summer of 1903. Three years later, in the summer 
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of 1906, he left that company to enter the employ of 
the Railway Specialty & Supply Company upon its 
organization. This company is now known as The 
P. & M. Company. 

H. M. Sperry, vice-president of the association, is 
manager of the department of publicity and educa- 
tion of the General Railway Signal Company, Roches- 
ter, N. Y. He was born at Baltimore, Md., and edu- 
cated in Philadelphia. In August, 1881, Mr. Sperry 
entered the service of the Pennsylvania Railroad as 
a member of the engineering corps. In 1887 he be- 
came supervisor of signals of the New York division. 
In December, 1891, he left the railroad to become 
general agent for the Johnson Railroad Signal Com- 
pany, and for a time he was its acting manager. In 
June, 1894, he became signal engineer and agent for 
the National Switch & Signal Company, in charge of 
the Western district. In January, 1899, he became 
signal engineer and agent for the Union Switch & 
Signal Company at New York. This position he left 
in February, 1905, to become the consulting signal 
engineer for the Hudson Companies, New York, and 
also consulting engineer for the Kinsman Block Sys- 
tem Company. In February, 1906, he became con- 
nected with the General Railway Signal Company 
as resident manager at New York. On January 1, 
1910, he was appointed sales manager at Rochester, 
and on November 1, 1914, he was appointed to his 
present position as manager of the new department 
of publicity and education. He was elected a director 
of the National Railway Appliances Association in 
1911, and was elected vice-president in 1915. 





LOW-VOLTAGE SWITCH MOVEMENT 


The Union Switch & Signal Company’s low-volt- 
age switch movement is designed to operate on 20 
volts storage or primary battery and may be con- 











The Union Low-Voltage 
Switch Machine 


trolled from the lever of any kind of interlocking 
machine or by a simple double-throw knife switch. 

The control used has been the subject of much 
favorable comment. Only three wires between the 
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tower and the switch are necessary for the control 
of the switch movement and the three signals that 
are necessary for the protection of traffic over the 
switch. The switch cannot be thrown unless all 
signals are in the full stop position and the track 
unoccupied. A signal cannot be cleared unless both 
the switch movement and the relay controlling it 
are in such a position as to insure safe movement 
of trains over the route governed by the signal; that 
is, complete S. S. control is obtained, which has been 
recognized as one of the safest principles in power 
interlocking. 

An indicator in the tower conveys to the tower- 
man all necessary information in regard to the oper- 
ation of the switch and signals and indicates the ac- 
ceptance of a signal by a train or the departure of 
a train from the section. 

The motor is rugged in construction and can be 
left blocked indefinitely without injury on 32 cells of 
primary battery. This condition might exist in case 
the switch became jammed in mid stroke. Another 
attractive feature is the terminal board near the wire 
inlet. This feature is common to all of the Union’s 
Model 13A switch movements. With this arrange- 
ment all of the internal wiring is done before the 
movement leaves the factory so that all connections 
at the time of installation are made to terminal posts 
near the wire inlet. 


THE HARRINGFORD SECTIONALIZED PICK 


The Harringford pick may be described as a section- 
alized pick, made up of two detachable points and a two- 
piece eye, which, with the aid of two locked-nut bolts, 
holds the points in position. The eye is in two parts, 
clamped firmly in place by the two bolts. To insure 

















Sectionalized Picks 


rigidity, the bolt hole nearest the nut is threaded, and, 
in addition, the nut itself is locked with a spring-steel 
washer. The materiai of the eye is malleable iron. 

The points are detachable and fit into sockets formed 
by the two halves of the eye. The bolts pass through 
longitudinal slots near the base of each point, and by the 
design of the socket are safeguarded against shearing 
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stress or wear. The material of the points is tool steel, 
containing 0.65 per cent. carbon or more. 

The assembling is accomplished by first inserting one 
point in its eye socket and screwing in the corresponding 
bolt loosely, then repeating the operation with the other 
point. Next, the bolts are tightened firmly with at least 
a 12-in. wrench, and the spring washers and lock-nuts 
are added and tightened similarly to the bolts. The pick 
handle is then inserted. 

The object of this design of pick is to permit the re- 
moval of the points for the purpose of sharpening and 
to renew them completely when they are worn out. It 
also permits the use of a tough, resilient material in the 
eye to resist the stresses and impact to which the pick 
is subjected in use, while at the same time a much harder 
material can be used in the point, thereby greatly re- 
ducing the wear. 

While this pick has not yet been used extensively on 
railroads, it has had a wide use with many concerns 
doing construction work, including contractors and a 
number of city railways, and as a result of this use a 
number of advantages have been demonstrated, of which 
the most important is the decrease in the depreciation. 
The points can be easily replaced without losing the 
entire pick, and it has even been found practicable to 
weld two shortened points together, producing one point 
of adequate length. The sharpening of the points can 
be carried on to greater advantage, since the loose point 
is much easier for a blacksmith to handle, and by re- 
placing the worn points with sharpened ones, the entire 
pick is not taken out of service. Owing to the ease with 
which the sharpening is carried on and the greater life 
of the point on account of the harder metal used, the 
picks are more readily kept in proper condition. These 
a0 are manufactured by H. B. Goodrich & Co., New 
York. 


NOVEL CROSSING SIGNAL EQUIPMENT 


A number of new devices have recently been devel- 
oped by the Protective Signal Manufacturing Com- 
pany, Denver, Colo., for use in connection with its 
system of highway crossing signals. The essential 
parts of the system comprise a track contactor called 





New Model E Bell 


an oscillator, a new type of relay, a bell, and if desired 
a timing element of the thermostatic type. 

The oscillator is secured to the rail at a distance 
from the crossing at which it is desired to secure the 
warning indication, and is connected to the bell through 
a relay, by means of two line wires ordinarily installed 
on the telegraph poles. The movement of a passing 
train imparts a vibration to the rail which causes the 
weight C in the accompanying sketch to move up and 
down, thus breaking the contact between points A and 
B. This opens the line circuit to the relay, which in 
turn closes the local circuit, and operates the signal. 
The oscillator is waterproof, and is of sufficiently rigid 
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construction to withstand indefinitely the shock caused 
by the passing of heavy trains. 

The special relay, designed for this system, is shown 
in an accompanying drawing. It can be made for 
operation either on a. c. or d. c. circuits, and can be 
used in any location where a quick acting relay is re- 
quired. The mechanism is inclosed in a dust and 
waterproof casing. All mechanism is supported from 
the top of the frame, and is so designed that if the 














The Track Contactor 


glass case is broken the relay can be kept in service 
until the new glass is installed. The contacts are made 
from irrideo platinum or silver, and are designed to 
give a wiping surface when making or breaking con- 
tacts. The current consumption of the a. c. relay is 
0218 watt per hour. 

The bell is of the simple stroke type, with a 12-in. 
pressed steel gong. The interior mechanism is pro- 
tected by the waterproof cover, and all parts are in- 
terchangeable. In the latest design, the casing can 
be opened for ready inspection of the mechanism 
while the bell is in operation. The mechanism is sim- 
ple in construction, and has a single adjustment. The 
current consumption of the alternating current bell is 
2.1 watts per hour. 

The thermostatic time element was developed to 
meet the need for a positive, efficient and simple timing 
device at a minimum cost. It will operate in connec- 
tion with a relay or electric lock in any electrical cir- 
cuit where it is desired to close a contact after a speci- 
fied time of from 30 sec. to 5 min. The device consists 
of a heating or operating unit about 6 in. long, in- 





The New Thermo Time Unit with a Portion of the Tube 
Cut Away to Show Operating Parts 


closed within a dust and moisture-proof casing, and 
protected from the outer casing by an insulating, heat- 
resisting tube. This operating rod is wound with a 
high resistance insulated wire, through which a cur- 
rent of electricity can be passed, thereby generating 
heat which causes the rod to expand in a linear direc- 
tion. The rod is supported with one end fixed and the 
other end free, and near the free end is provided an 
adjustable contact point, through which the circuit is 
completed when the operating rod expands, bringing 
the points in contact. These points are marked A and 
B in the accompanying illustration. 
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The adjustment screw for changing the distance be- 
tween the points is shown at B. The desired time can 
be secured by properly adjusting this screw. It is 


provided with a micrometer thread, allowing for very 
fine adjustment, and a clamp with a small screw C 
which permits the adjustment to be made permanent. 
The element can be wound for any voltage from 6 to 
110, the current consumption at 6 volts being 300 mil- 
The unit is mounted on a porcelain base, 


amperes. 


























The A. C. Relay 


with R. S. A. binding posts, all wires being concealed 
and protected. The overall dimensions are 8% in. 
long, 2% in. wide and 2¥% in. high. The complete in- 
strument weighs 2 lbs. packed for shipment. The 
units are made in two types, one for battery service 
from 6 to 12 volts, and one for alternating current of 
any desired range, from 50 to 110 volts at either 25 or 
60 cycles. 


“PLAGRAPHITE,” A NEW RELAY CONTACT 


It is well known that the comraon graphite relay 
contact has a resistance of 0.3 to 0.5 ohm and often 
more. With the modern method of controlling sig- 
nals, that it, breaking both 
sides of the battery through 
the control relay, there will 
be, while the signal is mov- 
ing from the 45 to 90 deg. 
position, three relay con- 
tacts in series in the oper- 
ating circuit, which means 
there is abotftt 1.2 ohms un- 
necessary resistance in the 
circuit. With 16 cells of pri- 
mary battery the drop in 
voltage at the relay contacts 
is nearly 3 volts or about 
one-third of the total en- 
ergy. Owing to this loss in 
electrical energy, not only 
is the time required to operate the signal increased 
and the life of the. battery decreased, but there is a 
larger possibility of improper signal operation. 

In order to overcome this difficulty, the General 
Railway Signal Company, Rochester, N. Y., has pro- 
duced a new relay contact which is called “Plag-ra- 
phite,” being composed of platinum and graphite. 

The “Plagraphite” contact consists of a narrow 
strip of platinum across the face of the graphite 
part of the front post, as shown in the illustration. 
The contact finger is split into three equal parts so 
that the two outside springs make contact with the 

















The New Relay Contact 














560 


graphite portion and the center spring with the plati- 
num strip of the front contact. These two outside 
springs are set slightly in advance of the center one, 
so that when the relay is energized the metal to 
graphite contact is made first and followed by the 
center contact, which is metal to metal. 

This arrangement gives practically a metal to metal 
contact of very low resistance with a graphite contact 
at the time of breaking the circuit, thereby confining 
the arcing of the current to the outside springs and 
the graphite portion of the front contact, so that no 
damage is done to the metal parts of the contact due 
to the spark. The “Plagraphite” contact, therefore, 
maintains its low resistance permanently and _ in- 
creases the life of the signal battery. It also improves 
the operation of the signal and it is estimated will 
save something like 77 cents per contact per year. 





IMPROVED JULIAN-BEGGS TRAIN CONTROL 


A number of important developments have been made 
in the Julian-Beggs train control system since its first 
demonstration in May, 1915, as described in the Railway 
Age Gazette of June 25, 1915. It will be recalled that 
the automatic speed control is effected by a speed re- 
corder, which is connected to an axle on the locomotive, 
and to which is attached a series of contact segments 




















The Speed Recorder and the Engine Contact Shoe 


arranged for any predetermined speeds. This basic prin- 
ciple of the system remains unchanged, although there 
thas been added a pole-changing device attached to the 
recorder, which is required for locomotives operating in 
both directions. The circuits have been very much sim- 
plified by the substitution of a three-position cab signal 
instrument for the three relays formerly used for con- 
trolling the cab signals and the connections to the vari- 
ous segments in the speed recorder. The specially de- 
signed cab signal instrument has a further advantage 
over the relays that it is a rigid piece of mechanism 
which can withstand the shocks and vibrations in serv- 
ice on a locomotive without damage or derangement. 
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Another essential change has been made in the substj- 
tution of a ramp alongside the track for the track con- 
tactor, previously used. This change makes it possible to 
secure a longer contacting surface than could be carried 
on the locomotive tender. The other essential parts of 
the engine equipment include a train brake valve, cab 
signal, with red, yellow and green lights, air cutout and 
a twelve-volt battery. The instruments are connected 
by insulated wires, protected by standard iron conduit. 

The special three-position instrument designed for this 
system consists of an armature mounted on the same 
shaft with a rotating three-position circuit controller, a 
constantly energized field coil acting on the armature, 

















The Three-Position Instrument on’ the Locomotive 


and an electro-magnetic lock for holding the armature 
and circuit controller in the respective positions, counter- 
weights being arranged to automatically restore these 
parts to the neutral position when left free to rotate. 
The accompanying illustration shows one end of this 
device with the counter-weights in the neutral position. 
The air cutout marked'D in the circuit diagram is pro- 
vided to open the battery connections when the engine 
is idle and no air pressure maintained. This is primarily 
a battery-saving device. 

The engine contact shoe, shown in one of the illustra- 
tions, is attached to the engine buffer beam in position 
to engage the ramp-rails located beside the track. 

The construction of the contact is such that it will be 
raised as it passes over the ramp-rail, opening the circuit 
breaker S or S’, depending on the direction of movement, 
and thereby breaking the holding circuit for the three- 
position instrument. The shoe is returned to its normal 
position after passing a ramp by the action of a spring 
enclosed in the housing T. The air valve C is connected 
to the piston M of the contact shoe. This piston and the 
contact shoe E are hollow, and are supplied with air 
pressure from the top of the piston. Under normal con- 
ditions the air valve C is closed, allowing the three-posi- 
tion instrument lock circuit to remain closed. Should 
the contact shoe E, which is made of gray casting, be 
broken, the air in piston M would be exhausted, allowing 
the air valve C to operate, thus breaking the lock circuit 
and causing a stop indication to be given. 

The valve V, in the circuit diagram, is connected to 
the equalizer tank of the air-brake system, causing a re- 
duction and a brake application when the valve becomes 
deenergized. The storage battery used is the standard 
twelve-volt portable type. The ramp-rail is of 3 in. x 3 in. 
x Y4 in. T rail, supported on brackets bolted to the ties, 
24 in. from the gage line. 
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The operation of the system, as illustrated in the cir- 
cuit diagram, is as follows: One side of the armature 
circuit is grounded, and the other side is connected to the 
engine shoe E or E’, through the circuit controller 6, 
connected to the speed recorder. The field coil F, is con- 
stantly energized by the twelve-volt storage battery, B, on 
the locomotive. The shoes E and E’ are arranged to en- 
gage the ramp-rail on the right and the left of the track, 
respectively. The circuit controller 6, serves to connect 
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Revised Circuit of the Julian-Beggs Train Control System 


the armature A with the right-hand shoe when the engine 
is moving forward, and to the left-hand shoe when the 
engine is reversed. The ramp-rails are connected with 
track battery through a three-position circuit con- 
troller so as to be supplied with positive energy when 
the block which they repeat is clear, with negative energy 
when the block is at caution, and with no energy when 
the block is at danger. 

Assuming a train to approach the ramp-rail with the 
cab signal instrument in the neutral position, the action 
of the shoe E’ passing over the ramp-rail would break the 
lock holding circuit breaker S’. If the ramp-rail is en- 
ergized with positive current, the armature A will be 
caused to rotate in a clockwise direction, assuming the 
position shown in the circuit diagram. If the ramp-rail 
was energized with negative current, the armature would 
rotate in the opposite direction, and the circuit controller 
K would be moved accordingly. Should the ramp-rail 
be deenergized, the instrument would remain in its neu- 
tral position. The counter-weights H and H’ in the 
illustration of the cab-signal instrument are arranged to 
return the armature to the neutral position when rotated 
in either direction. A clockwise movement of the arma- 
ture will raise counter-weight H, H’ remaining in its 
normal position, and in the case of a counter-clockwise 
movement H is raised, and H’ remains normal. The instru- 
ment, when rotated in a clockwise direction, is in position 
to supply energy to the clear signal, and also to the train 
brake valve through the controller 3 on the speed indi- 
cator. When rotated to the counter-clockwise position 
the circuit through the train brake valve is closed through 
contact 2 in the speed recorder, and the caution light is 
displayed. In the neutral position the circuit is closed 
through contact 1, in the speed recorder, and the danger 
signal is given. Contact 3, in the speed recorder, fixes 
the maximum rate at which a train can operate under 
a clear signal, contact 2, the caution rate, and contact 1, 
the allowable speed after making a stop for a danger 
signal. These rates can be predetermined for the condi- 
tions existing on any given road, and after receiving any 
one of these indications, if the speed of the train ex- 
ceeds that fixed by the recorder the circuit is automatic- 
ally broken by the recorder, and the train valve opens, 
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causing a reduction and an application of the brakes 
= the speed has been reduced within the specified 
imit. 

The circuit for lock L is broken through controllers 
4 and 5. The former is so constructed as to open each 
time and the engine reverses its direction of movement 
in order to take away a clear or caution signal when an 
engine reverses its direction. This controller is arranged, 
however, so that the engine must move a predetermined 
distance, say, 200 ft., before the controller will operate. 
The object of this feature is to a llow an engine to back 
up to a water tank or make similar movements with- 
out disturbing the signal indication. If it should back 
through a crossover or into a siding, for example, it 
should have its indication taken away, and this circuit 
controller accomplishes that purpose. The controller, 5, 
reverses with every reversal of the direction of move- 
ment of the engine, acting as a selector between the 
contact shoes E and E’. 

This system is being developed in experimental serv- 
ice on the Queen & Crescent, near Cincinnati, Ohio, by 
the Julian-Beggs Signal Company, Terre Haute, Ind. 





A COMBINATION DERAIL 


After more than two years of service, the Hayes Track 
Appliance Company, Richmond, Ind., is reporting ex- 
cellent results for the type H derail manufactured by 
that company. As shown in the accompanying photo- 
graphs, this type is designed for either hand operation 
or for use with pipe lines or operating stands. It is made 




















The Type H Derail in the Open and Closed Positions 


either single end or double end, the single-end type being 
provided with four connection lugs for use in interlock- 
ing, and the double-end type being provided with either 
two or four connection lugs. 

The general outline of the derail is similar to that of 
previous designs, with the difference that where the ear- 
lier form carried the derail block by four round pins 
moving in the cam groove, the new arrangement pro- 
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vides a continuous bearing on the front seat of the guide 
box when being opened or closed, thus giving an easier 
motion. In addition the wear is spread over a greater 
surface, giving a longer life to the material. 

This derail is suitable for use on rails having a width 
of head not exceeding three inches. The position of the 
hand-hole shown in the photograph is such that there is 
no chance of injury to the person operating it, either 
in opening or closing. The position of the lock is shown 
in both the opened and closed positions. The locking 
hole is so located that the lock cannot be applied unless 
the derail is either fully opened or fully closed. When 
the derail is in the open position the lugs at the rear of 
the derail block are readily accessible for making con- 
nections. 

In addition, to use for hand operation or in connection 
with an interlocking plant, a new operating stand, having 
an adjustable stroke, can be furnished. These derails 
have been in use on a number of different railroads dur- 
ing the past year, including the New York Central, the 
Pennsylvania Lines West, the Lackawanna, the Atlantic 
Coast Line and the Northern Pacific. 


DEVELOPMENTS IN THE GOLLOS AUTOMATIC 
TRAIN CONTROL 


Following the tests made last summer on the six- 
mile installation of the Gollos automatic train control 
system on the Chicago, Burlington & Quincy, between 
Sugar Grove, Ill., and Big Rock, a number of revisions 
have been made for the purpose of further improving 
the system. The principal changes include the follow- 
ing: 

It has been so arranged that if the instruments are in 
clear condition when the speed of the locomotive is re- 
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be easily inspected and will be less subject to the collec- 
tion of dirt, etc. The reset button has been dispensed 
with, and a sliding switch substituted, which is operated 
by the reset lever. This device is arranged in the cab 
for the convenience of the engineer. 

The contact shoes are substantially the same, but 
boiler plate reinforcement has been added in connec- 
tion with the wooden blocks, which carry the shoes so 
that they cannot be easily sprung out of line or broken 
off. The indicating lamp and relays have been rede- 
signed to make them more reliable. : 

The recorder has been revised and is arranged in the 
governor box. The clock has been dispensed with in 
connection with the recording apparatus, and this device 
is now driven directly from the governor so that the 
recording will be with reference to the mileage rather 
than time. The reverse switch contacts designed to 
supply the brakes in case the lever is thrown over at a 
comparatively high speed are now arranged on the 
closed circuit principle. 

The wiring to the stop ramp has been changed to 
eliminate the insulated joints. One or more of the line 
wires are run within the molding of the ramp, which 
accomplishes the purpose of providing.a positive indica- 
tion of the removal of the ramp without the necessity 
of applying insulated joints. 

This system is being developed by the Gollos Rail- 
way Signal Company of America, Chicago. 





IDENTIFICATION MARK FOR SIGNAL WIRE 


A permanent identification mark which is intelligible 
to both user and manufacturer at a glance is very de- 
sirable on underground signal wire as an aid to keep- 
ing service records. The principal identification marks 














Governor and Recorder 


Control Instruments 


Valves in Cab 


Contact Shoe 


Essential Parts of Engine Equipment in the Gollos System 


duced to any extent or the train is stopped, the instru- 
ments will remain in the clear condition, so that the 
engineer can later proceed again at full speed. If the 
instruments are in the caution condition when the speed 
is reduced or the train is stopped, the caution speed can- 
‘not be exceeded when the train is started again until a 
fully energized rail is reached. The cabinet containing 
the control instruments will be located on the running 
board of the locomotive, and the control valve will be 
placed in the cab. The train line control valve has been 
redesigned, the double valve previously used has been 
dispensed with, and a cutout valve now provided enables 
the stop and control system to be cut out without affect- 
ing the train line. 

The governor has been improved and is now located on 
the journal box of the locomotive trailer, where it can 


which have been used are various combinations of 
colored threads in the outer braid, which are readily 
distinguishable in new wire, but difficult or impossible 
to find in wire that has been subjected to hard service. 
The tape which is now being used by the Hazard 
Manufacturing Company, Wilkes Barre, Pa., in Key- 
stone wire contains the name printed in plain letters 
on a white background, with one green edge and one 
red edge. Since this is applied under the heavy rub- 
ber-faced type, it is protected from the action of the 
elements and will remain permanent and legible for 
a great many years. This aid to the keeping of serv- 
ice records will be extremely useful in view of the 
tendency on the part of signal engineers to judge the 
value of underground wire by the cost of service 
rather than the initial cost. 
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A NEW ADJUSTABLE RAIL BRACE 


The short tie space between the stock or running 
rail of a movable frog point, and the running rail 
of the slip switch has made it difficult to get braces 
to support the rails and hold them firmly to posi- 
tion. 

With a view to remedying this condition, the T. 
George Stiles Company, Arlington, N. J., recently 
placed on the market a double adjustable rail brace, 
after service trials to fairly test its practicability. 
This brace has a very heavy section to fit between 
the rails mentioned. It requires no drilling of the 
rails, boring of the ties, spiking or bolting down, 
but adjusts itself to the angle between the movable 
frog point and slip rail, and can be used in combi- 
nation with the adjustable interlocking rail brace of 
the same or other type on the outside of the slip 
rail. A reference to Figs. 1 and 2 will show the 
compact arrangement of this brace. The concave 
and convex parts, A and B, allow the brace to ad- 
just itself to fit the angle between the rails, and by 
means of the double wedge CC, and the bolt D, the 
adjustment is made, one inch being provided for. 
Projections are shown on the wedge which straddle 
the tieplate, thus preventing any lateral movement. 
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form a part of the base itself and are absolutely solid. 
The adjustments are made by changing the position of 
the screw plug. This plug drives against a soft metal 
seat, thoroughly cleaning the seat and making perfect 





Law Adjustable Resistance Unit 


contact. A spring plate holds the screw plug in posi- 
tion. The Law unit has been tried out in service for 
some time and has proved most satisfactory. 





A HAND-THROW DERAILER 


Within the last three months “The Hobart-Allfree 
Company,” Chicago, has put on the market a new hand- 
throw derailer known as “Freeland No. 10,” which em- 
bodies a number of improvements over previous derailers 








































































































Fig. 1. Application of Adjustable Rail 
Brace to Movable Frog Point 


Fig. 3 shows the same type of adjustable rail brace 
in the form used for interlocking switches, guard 
rails, etc. 


LAW ADJUSTABLE RESISTANCE UNIT 


Owing to the varying conditions of track circuit 
work, it has been necessary with units of fixed resist- 
ance to use a wide range of such resistances to meet 
individual conditions. The Law adjustable resistance 
unit, now being marketed by the Central Electric Com- 
pany, Chicago, makes it possible for the maintainer to 
meet each condition safely with a single unit of easy 
adjustment. 

Where the variations are very small, as in track work 
(the Law unit is adjustable in steps of 0.1 ohm), a suc- 
cessful unit must be practically without resistance in 
the contacts, a requirement which has been most suc- 
cessfully met. The contact seat and resistance wire 





Fig. 2. Detail of Double Adjustable 
Brace 


Fig. 3. 
Interlocking Switches, etc. 


Detail of Single Brace for 


of the same type. A feature of interest in this design is 
a reversible base provided with pivot holes at two ele- 
vations whereby one size of derail may be made to fit 
a maximum range of rail sizes. It is necessary only to 
specify whether the derail is right or left hand. 

As seen on the accompanying photographs, the derail- 
ing block consists of a casting, braced by transverse dia- 
phragms and ribs, rotating about a horizontal axis paral- 
lel with the rail. The elevation of this axis is such that 
the part of the derailing block in immediate contact with 
the rail has a motion substantially vertically downward 
at the instant of coming in contact with the rail head. 
This permits of the use of a flange fitting over the out- 
side of the rail head to resist transverse displacement of 
the derailing block. 

The base is simple in design. It consists of a flat base 
plate joined to two vertical transverse walls on either 
end, stiffened by ribs. These walls serve as the trunnions 
between which the derailing block rotates. This base is 
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symmetrical about both horizontal axes, except for a 
padlock hole on one end and for the fact that the two 
holes, provided at each end for the pivot bolts, are at 


different elevations above the base. The hole farthest 


from the rail is used in all cases, but by reversing the 





Derailer Block in Inoperative Position—Supported from 
Upper Pivot Holes 


base these holes at two different elevations are available 
to fit different heights of rail. 

The top and bottom sides of the derailing block are 
arranged so that the ring of the padlock passing through 
the padlock hole serves to lock the derailing block either 
in the operative or inoperative positions. To throw the 








Derailer Block in Operative Position—Supported from 
Lower Pivot Holes 


derailer block off the rail, a hand hold has been added 
to the front end of the block, thus porns an addi- 
tional safety feature. 


A NEW DEVELOPMENT IN SIGNAL BATTERY 


The National Carbon Company, Cleveland, Ohio, 
has recently placed on the market an improvement 
on its type 72, R. S. A. signal cell. In caustic soda 
cells, therefore, the initial voltage has been fixed by 
the nature of the elements composing them at ap- 
proximately 0.7 volt. It has been -found possible, 
however, to produce a cell with a higher voltage, en- 
abling it to compete on equal terms with gravity bat- 
teries. In other words, track circuits which have 
been operated heretofore by gravity batteries be- 
cause it was thought that one caustic soda cell would 
not give a high enough voltage and two in series 
would give too high a voltage, can now be operated 
by one of these high-voltage caustic soda cells. Also 
where 16 cells have been used to operate a signal, 13 
or 14 of the high-voltage cells will be sufficient. A 
substitution of this kind would result in the saving 
of about 15 per cent. .in the initial cost, which with 
existing prices is a considerable item. 

Coupled with the advantage of higher voltage is 
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that of increased effective life. The capacity in watt- 
hours has been increased to an even greater extent 
on account of the high voltage, this increase amount- 
ing to practically 50 per cent. 

Other advantages of the new cell include the follow- 
ing: The solution will resist lower temperatures than 
is possible in ordinary caustic soda cells; a visual 
indication of the exhaustion of the zinc element is 
provided ; the method of housing the copper element 
insures free circulation of the electrolyte through it, 
which results in uniform and constant chemical action 

















A High-Voltage and Long-Life Caustic Soda Cell 


and the elimination of the danger of spontaneous com- 
bustion from exhausted elements; the self-oiling fea- 
ture used in the older types of cells made by this 
company has been retained, thus eliminating the neces- 
sity for shipping oil in separate containers, and the 
small rectangular sand-blasted space on the side of 
the jar for a pencil record of the renewals of the ceil 
is also provided, as in the former design. 


THE NEW ZIEGLER RELAY 


The United Electric Apparatus Company, Boston, 
Mass., has devised an improved type of the Ziegler 
d. c. relay to meet the requirements indicated by dis- 
cussions in the Railway Signal Association. The coils 
are wound with silk instead of cotton covered wire, 
and the contacts are graphite to platinum and plati- 
num to platinum, which is believed to obtain the most 
reliable working results. All contacts are in plain 
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sight from the front of the relay, so that circuits can 
be easily traced, and the contacts are-made wide and 
heavy to carry ample current. The back contacts 
have a self-cleaning or scraping contact, and are ar- 
ranged in square inserts to prevent turning. They 
are set at a distance from the bottom of the glass or 
casing to prevent trouble from water or moisture, also 
to eliminate short circuits. 

The coils are interchangeable and are covered with 
cord or shells attached so they cannot turn or break 





The New Ziegler Relay 


the ends. The cross pieces are fitted with connectors 
so that in case of a short circuit or a burned-out coil 
the other one can be connected for operating the relay 
until a new coil is provided. Both top and bottom 
ventilation assures a constant change of air around all 
of the working parts. A simple locking device is pro- 
vided for the armature, keeping it closed to stop, so 
that the contacts cannot get out of place until ready 
for use. When opened it cannot again be locked 
unless the seal is broken. The relay is inclosed in 
glass with a perfectly insulated base, and a frame so 
made that it can be used for wall bracket or shelf 
types without changing any part of the relay. R.S. A. 
binding posts are used, and a simple metallic seal is 
attached to each relay. 


THE Q. & C. MAGNETIC WIG-WAG 


The general appearance of the Q & C magnetic 
wig-wag, designed for all weather conditions, is 
shown in the accompariying illustration. In southern 
California, however, where this signal had been ex- 
tensively used prior to its acquisition by the Q & C 
Company, New York, the flag was suspended above 
the mechanism case by simply reversing the stan- 
dard and attaching it to the rocker shaft. This con- 
struction is suitable for such a climate. The signal 
may be mounted either on a post or a cantilever 
bracket, the latter type being shown in the illustration. 
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The indication is given by a disc, 26 in. in diam- 
eter, which is painted red, and bears the legend in 
aluminum-leaf lettering, “Stop—Look Out.” At the 
center of the disc is a red bulls-eye lens, illuminated 
by two electric lamps. A twelve-inch gong is at- 
tached to the mechanism. In operation, the red disc 
is waved back and forth through an angle of approx- 
imately 60 deg. at a rate of 72 strokes a minute. At 
the same time the bulls-eye lens is illuminated, and 
the gong is sounded at the same rate of oscillation 
that, the disc is waved. The gong, however, can 
be cut out if desired. 

_ The operating mechanism consists of a pair of 
electro-magnets wound for any desired voltage. An 
independently pivoted walking beam switch serves 
‘to keep one of these magnets always in circuit. Be- 
tween the magnets is hung an armature, which is 
also the rocker shaft for the oscillator. When the 
driving current is turned on the armature is pulled 
over to the energized magnet, throwing the walking 
beam switch to the opposing magnet as it goes over. 














Improved Design of Q. & C. Magnetic Wig Wag 


The armature is then immediately pulled in the op- 
posite direction, and this movement is maintained 
until the current is cut off. 

An independent circuit lights the lamps in the 
bulls-eye, and maintains them continuously until the 
signal has ceased operating. A simple mechanical 
attachment on the rocker shaft actuates the gong. 
These signals can be operated with either direct or 
alternating current. The magnets for the prevailing 
type for steam road operation are wound for 8 volts 
direct current. For electric road operation, the wind- 


ings range from 500 to 1200 volts direct current. 
Where it is desired to use current from a lighting 
circuit, windings for 110 or 220 volts alternating cur- 
rent are furnished. 


















The old saying that “Nothing succeeds like suc-. 


cess” is well illustrated by the exhibit of the National 
Railway Appliances Association which opened yester- 
day at the Coliseum, and which will remain open 
daily until Thursday evening. The exhibit is con- 
fined to the Coliseum and Annex, as it was last year, 
although by careful rearrangement of space a some- 
what larger area is available for exhibits this year 
than previously. In spite of this, all space is taken, 
and that formerly occupied by the enrollment desk has 
been given up to an exhibitor. Even then over 40 
applications for space could not be filled. 

The concentration of the display in the one build- 
ing enables a busy railway man to inspect all the ex- 
hibits in a limited amount of time. While this has 
necessitated reducing the size of some of the larger 
exhibits, particularly of full size track layouts, to a 
considerable extent, this disadvantage has been com- 
pensated for by the increased number of visitors over 
those formerly going to the Armory. 

The concentration of all details in connection with 
the exhibit in the hands of the secretary, and the close 
attention to them given by him, have greatly facili- 
tated the installation of the exhibits, and a very large 
part of them were entirely in place when the Colli- 
seum opened Monday morning, while the few still 
incomplete at that time were in final shape before 
noon. 

One of the new features enforced for the first time 
this year has been the concentration of all work orders 
for special service, such as electrical wiring, etc., in 
the office of the secretary, instead of requiring each 
exhibitor to arrange for his own forces, greatly simpli- 
fying matters. Another new feature has been the 
placing of a large floor plan of the exhibit on the east 
wall of the Coliseum at the head of the center aisle, 
so that a visitor can locate any exhibit readily. The 
enrollment committee also issued its directory of 
members yesterday afternoon. In previous years this 
has not been prepared before the second day of the 
exhibit. 

As in previous years, the exhibit is: highly educa- 
tional in character. Full-sized equipment in working 


order is displayed very generally, and the number of 
models is limited. 





of Supply Exhibitors at the Coliseum 


ompanies, Space Numbers, Devices Exhibited and 


38 presentatives- low to Locate Each Exhibit 





A new development of much interest is the in- 
creased space taken by the lumber manufacturers. 
The Southern Pine Association particularly has pre- 
pared a very instructive exhibit. Considerable space is 
given to the demonstration of the density rule recently 
adopted by the American Society for Testing Mate- 
rials in co-operation with the United States Forest 
Service and the Yellow Pine Manufacturers’ Associa- 
tion, and the original chart used in formulating this 
rule is exhibited. In other portions of the exhibit are 
shown the common defects of timber and the injurious 
results following its improper handling. Full-sized 
samples were also shown illustrating the proper way 
of protecting and handling timber, and the results 
secured from its treatment. Thus well-preserved sec- 
tions of creosoted timbers taken from a New Orleans: 
& Northeastern trestle built in 1883 were shown with 
other samples from Louisville & Nashville trestles 
built in the same years. Samples of paving blocks 
were also shown which were laid in the streets of 
Galveston in 1875. Another section of the exhibit 
illustrates methods of overcoming the detrimental 
effects of soft woods by the use of screw spikes, large 
tie plates, dowels, etc., with a number of sample ties 
taken from track on the Lackawanna, the Santa Fe, 
the Pittsburgh & Lake Erie and other roads. 

The signal exhibits occupy the same space and the 
same location as in previous years. Each year shows 
an increasing amount of full-sized working equipment. 
The exhibit this years consists very largely of stand- 
ard appliances with some modifications and new fea- 
tures. 

A large number of the exhibits are of particular 
interest to trackmen, including the various track ma- 
terials and tools, motor cars, etc. There are a number 
of new devices on exhibit in addition to the many 
standard materials. 

This annual exhibit of the National Railway Ap- 
pliances Association cannot fail to impress one with 
its thorough business-like character. Almost no at- 
tempt is made to provide comfortable lounging quar- 
ters for the entertainment of guests, but the entire 
area is utilized for the installation of equipment of 
interest to railway men. No attempt is made to en- 
courage the exhibition of untried devices, but emphasis 
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is placed on materials which have demonstrated their 
practicability. No exhibit of railway materials com- 
prises as many devices removed from actual service 
for demonstration purposes. It is this feature of the 
exhibit which attracts many railway men to the con- 
vention. It is the experience from year to year that 
supervisers and others interested in maintenance of 
way work come long distances to visit the Coliseum. 
As an instance, the assistant engineer maintenance of 
way of the Eastern Lines of the Canadian Pacific 
yesterday had at the Coliseum 14 of his roadmasters, 
all of whom were sent here to study the exhibit and 
to report on it. 

The following is a complete list of the exhibits which 
were installed in the Coliseum yesterday, with the names 
of the principal devices exhibited, the names of the rep- 
resentatives, and the space number of each exhibit: Num- 
bers 1 to 172, inclusive, are in the main part of the 
Coliseum, and Numbers 173 to 220, inclusive, are in the 
Annex. 


Acme Supply Company, Chicago, Ill.—Gosso sanitary bed 
(for bunk cars), weatherproof window and car curtains and 
fixtures, diaphragms, vest curtains, safety treads, steel doors, 
chanarch steel flooring, revolving shade box, safety step box. 
Represented by S. W. Midgley, E. B. Van Patten, R. C. 
Munro, H. V. Morton, F. N. Greigg, W. J. Koons and H. H. 
Schroyer. Space 191. 

Adams Motor & Manufacturing Company, Chicago, Ill— 
Railway inspection motor cars. Represented by W. E 
Adams, N. W. Adams and L. Gerhardt. Space 219. 

Adams & Westlake Company, The, Chicago, I1l.—Signal 
lamps and lanterns. 
Turney, W. G. Pierson, F. Stender, Charles Carson and 
G. L. Walters. Spaces 83 and 84-102. 

Ajax Rail Anchor Company, Chicago, Il]—Rail anchors. 
Represented by F. B. Bradley, H. G. Elfborg, Paul Hoffman, 
G. N. Holmberg, George Weiss. Space 14. 

Allith-Prouty Company, Danville, Ill—Door hangers, 
spring hinges, store ladders, overhead carriers, fire door hard- 
ware, hardware specialties. Represented by H. C. Smith, 
D. E. Willard, A. V. Martin, H. R. Maxwell, F. B. Coates 
and C. W. Nebel. Space 187. 

American Guard Rail Fastener Company, Philadelphia, 
Pa.—Guard rail clamps, tie plate guard rail fasteners and rail 
anchors. Represented by D. F. Vaughan, Chas Z. Vaughan 
and David L. Vaughan. Space 119. 

American Hoist & Derrick Company, St. Paul, Minn.— 
Photographs and enlarged pictures of American railroad 
ditcher. Represented by W. L. Manson, C. C. Austin, Harold 
Washburn and D, L. O’Brien. Space 67 

American Kron Scale Company, Chicago. Ill—Automatic 
dial scale, elevating truck. Represented by E. Ohnell, W. W. 
Camp and Carl Larson. Space 223. 

American Steel & Wire Company, Chicago, I]l.—Railway 
fence and steel fence posts; signal wire; amerite; electric 
wires and cables; rail bonds; triangle mesh concrete rein- 
forcement; wire rope. Represented by B. H. Ryder, Norman 
Miles, B. S. Pease, L. P. Shanahan, John W. Collins, J. F. 
Alexander, A. W. Froude, J. E. Evans and C. J. Boone. 
Spaces 51-70. 

American Valve & Meter Company, Cincinnati, Ohio.— 
Poage automatic water columns, Fenner drop spouts, Ander- 
son “Economy” switch stands, Anderson safety switch locks, 
Anderson quick repair switch stands, Anderson interlocking 
switch stands. Represented by J. T. McGarry and F. C. 
Anderson. Spaces 130, 131 and 132. 

American Vulcanized Fibre Company, Wilmington, Del.— 
Vul-Cot fibre railroad insulation. Represented by C. C. Bell, 
W. A. Jordan, John Barron, Wm. Maxwell, H. E. Winn and 
H. P. Weldon. Space 126. 

Anchor Company, Chicago, Ill.—Efficiency one-piece rail 
anchor. Represented by T. B. Bowman and C. P. Williams. 
Space 165. 

Anchor Post Iron Company, New York, N. Y.—Intertrack 
and right-of-way fencing; electrically welded fencing. Rep- 
resented by G. W. Forster. Space 171%. 

Armco Iron Culvert Manufacturers, Middletown, Ohio.— 
Corrugated “Armco” iron culverts, “Armco” iron railway 
products. Represented by G. F. Ahlbrandt, John S. Roney, 
B. G. Marshall and Howard See. Spaces 99 and 100. 

Asphalt Ready Roofing Company, New York, N. Y.—Pro- 
tection brand roofing, Arrow brand roofing, Rockland roofing, 
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mineral surfaced red, green and gray, Hudson asphalt shin- 
gles. Represented by H. H. Huested and C. A. Sparrowhawk. 
Space 170. 

Associated Manufacturers of Malleable Iron, Cleveland, 
Ohio.—Samples of malleable iron and a working test on sam- 
ples. Represented by S. H. Standish, F. M. Robbins and 
A. M. Fulton. Spaces 216 and 217. 

Automatic Electric Company, Chicago, Ill—A 50-line pri- 
vate automatic telephone exchange; telephone train dispatch- 
ing equipment; metalyte, tungsten and nitrogen lamp ex- 
hibit; general telephone supplies. Represented by J. H. Fin- 
ley, Samuel Suekoff, W. N. Furthman, R. H. Burfeind and 
J. A. Forrest. Space 165%. 

Ayer & Lord Tie Company, Inc., Chicago, Ill.—Interior 
creosoted wood block floors for shops, roundhouses, freight 
houses, etc. Also sections of treated ties, piles, timbers, etc. 
Represented by A. H. Noyes, W. H. Blythe, F. W. Maechler 
and B. S. McConnell. Space 224. 

Ballou Safety Rail Joint Company, Inc., Roanoke, Va.— 
The Ballou insulated joint and the Ballou elongated nut ap- 
plied to standard splice bars; standard frog with elongated nut 
applied; section of standard crossing with elongated nut ap- 
plied. Represented by C. E. Ballou and H. B. Rockhill. 
Space 182. 

Barrett Company, Chicago, Ill—Roofing (Barrett specifica- 
tion roofs); Tar-Rok sub-floor construction, a protection par- 
ticularly adapted for wooden floors in machine shops, mill 
buildings and freight houses; bridge waterproofing, water- 
proofing and damp proofing for masonry; wood preservatives; 
plastic cement. Represented by E. H- Poetter, W. S. Bab- 
cock, E. J. Caldwell, J. J. Ross and H. B. Nichols. Spaces 
107 and 108. : 

Bausch & Lomb Optical Company, Chicago, Ill_—Engineer- 
ing instruments. Represented by B. H. Witherspoon and 
C. A. Bengston. Space 47. 

Boss Nut Company, Chicago, Ill—Boss lock nuts. Repre- 
sented by J. W. Fogg, W. G. Willcoxson, M. C. Beymer, C. 
Beaumont and J. A. MacLean. Space 13. ; : 

L. S. Brach Supply Company, Newark, N. J.—Lightning 
arresters, hydro-grounds, resistance units, crossing bells, auto- 
matic flagman and other signal accessories. Represented by - 
L. S. Brach, Godfrey Gort, A. G. Brach and George Gaunt. 
Space 2. 

Bryant Zinc Company, Chicago, Ill—Autofiags, gong type 
d. c. and a. c. bells; locomotive type d. c, and a. c. bells; time 
relays; resistance units; Gordon and Waterbury batteries; 
Premier lightning arresters. Represented by Stanley C. Bry- 
ant, Harry F. Worden, J. P. Costigan, W. P. Graves, Jos. F. 
Gubbins, A. F. Klink, Ward Seery, O. S. Flath and H. G. 
Gifford. Spaces 153, 154, 155 and 156. 

The Buda Company, Chicago, Ill.—Motor cars, inspection, 
section and maintainers; crossing gates, track drills, jacks, 
bumping posts, electric trucks, electric headlights, switch 
stands, hand cars, push cars, velocipede cars, etc. Represented 
by J. L. Artmaier, H. C. Beebe, C. H. Bull. W. C. Dyer, R. B. 
Fisher, J]. J. Gard, W. F. Hebard, E. Johnson, W. Krause, 
F. W. Marvel, M. A. Ross, N. C. Study, T. H. Wheeler and 
G. A. Glasford. Spaces 86, 87, 88 and 89. 

Carbic Manufacturing Company, Duluth, Minn.—Carbic 
lights; carbic cakes; carbic welding and cutting equipment. 
Represented by D. C. Duncan, Gordon Paterson and Herbert 
N. Haberstroh. Space 169. 

Carnegie Steel Company, Pittsburgh, Pa.—Steel cross ties 
(new); also ties after eleven years’ service; “Braddock” in- 
sulated joints; Duquesne rail joints; reinforced angle bars; 
steel sheet piling; locomotive piston; rolled steel automobile 
flywheels; automatic stereopticon, showing views of installa- 
tion of material. Spaces 52, 53, 71 and 72. 

Cast Iron Pipe Manufacturers, Chicago, I1l.—Cast-iron 
flanged pipe, 3 to 12 inches in diameter; cast-iron bell and 
spigot pipe; cast-iron trainshed columns. Represented by 
R. C. McWane, F. E. Hutchins and L. J. Elliott. Space 218. 

Chicago Bridge & Iron Works, Chicago, I1l.—Models of 
steel tanks and enlarged pictures. Represented by George T. 
Horton, H. B. Horton, C. S. Pillsbury, E. G. Ladd, H. T. 
Horton, Merle J. Trees, K. I. Small, F. L. Cook, H. C. Brown, 
J. L. Zeller, Robert H. Murray, H. B. Murphey, C. M. Ladd, 
H. J. Trum, R. Green. Spaces 65 and 66. 

Chicago Flag & Decorating Company, Chicago, I1ll._—Rail- 
road signal flags (bunting). Represented by Geo. L. Glendon 
and L. G. Magnussen. Space 189. 

Chicago Malleable Castings Company, West Pullman, Ill— 
Thomas rail anchor tie plates. Represented by Jas. S. Llewel- 
lyn, J. W. Thomas and W. H. Kofmehl. Space 180. 

Chicago Pneumatic Tool Company, Chicago, I1l1—Compres- 
sors, oil engines, rock drills, pneumatic and electric tools, 
Boyer & Oiler speed recorders. Represented by W. O. Dunt- 
ley, W. P. Pressinger, J. G. Osgood, C. E. Walker, J. C. 








Campbell, C. B. Coates, Ed Aplin and J. R. McFarland. Spaces 
115 and 116. 

Chicago Railway Signal & Supply Company, Chicago, I1l.— 
Interlocking and electric signaling devices, highway crossing 
alarms, the “Chicago” rail joint expander and the “Chicago” 
bonding drill, signal accessories. Represented by E. W. 
Vogel, A. C. Dunne, P. P. Williams, A. H. Anderson, H. C. 
McNeil, W. C. McClintock, C. N. Suhr, W. C. Martin, F.. L. 
Rainbow and W. H. Dayton. Spaces 96, 97 and 98. 

Cleveland Frog & Crossing Company, Cleveland, Ohio.— 
Frogs, crossings, etc. Represented by G. C. Lucas, George 
Stanton, L. G. Parker, W. S. Moore and G. A. Peabody. 
Space 91. 


Clyde Iron Works, Chicago, I11—Special railroad erector’s 
engine; double-drum type, with four independent winch heads. 
Represented by E. S. Quinn, G. P. Miller and J. H. Crawford. 
Space 182. 

Commercial Acetylene Railway Light & Signal Company, 
Inc., New York, N. Y.—Commercial acetylene and AGA flash- 
light as applied to railroad signals, commercial acetylene as 
applied to locomotive headlights; commercial acetylene for 
oxy-acetylene welding and cutting. Represented by C. E. 
Lee, O. F. Ostby, E. T. Sawyer, H. G. Doran and C. A. 
McCune. Spaces 135 and 136. 

Concrete Mixing & Placing Company, Chicago, I11—Con- 
crete mixer. Represented by Harry B. Kirkland and Edward 
Wray. Space 172. 

Cornell Wood Products Company, Chicago, Il1—Cornell 
wood board. Represented by John M. Jewett, Jr., H. D. 
Burling, C. O. Frisbie, E. W. Cowell and C. W. Litsey. 
Space 164%. 

“Creepcheck Company, Inc., New York, N. Y.—Anticreepers. 
Represented by O. Metcalf, M. A. Sheahan and Charles 
Genscher. Space 193. 

Crerar, Adams & Co., Chicago, Ill—Jacks, drills, waste, 
carbic lights and other special railroad devices. Represented 
by R. Wallace, J. A. Martin, G. D. Bassett, W. I. Clock, C. W. 
Gregory, E. C. Poehler and R. M. Bullard. Space 28. 

D. & A. Post Mold Company, Three Rivers, Mich.—“D. & 
A.” cement fence post machines, specimen concrete fence 
posts for railway use. Steel reinforcements for concrete 
fence posts, with spacers for same, also tie wire fence fasten- 
etfs. Represented by G. H. Dougherty, O. Dougherty, L. A. 
Dougherty and L. W. Dougherty. Space 168. 
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Daniels Safety Device Company, Chicago, I1l1—Bulldog nut, 
Bullpup nut, automatic tapping machine, boltless rail-joint. 
Represented by T. M. Daniels, C. E. Wood, Jr., W. D. Col- 
lins, M. Somsel and W. E. Killen. Space 149, 

Defiance Manufacturing Company, New York, N. Y.—Re- 


productions of tracings, blueprints, specifications, tracing 
cloth, patent straightedge and drafting-room supplies. Repre- 
sented by Charles F. Pierce. Space 148. 

Detroit Graphite Company, Detroit, Mich.—Paints. Repre- 


sented by T. R.-Wyles, L. D. Mitchell, A. H. Kuerst, W. C. 
Bradford, G. H. Varney, L. F. Flanagan, J. J. Hogan, E. 
Booth, De Witt C. Smith, W. D. Waugh and E. Randolph. 
Space 106. 

Paul Dickinson, Inc., Chicago, IIl—Smoke jacks, ventila- 
tors, chimneys and cast-iron buildings. Represented by A. J. 
Filkins, J. A. Meaden, W. H. Dayton and F. C. Webb. 
Space 101. 

Dilworth, Porter & Co., Ltd., Pittsburgh, Pa.—Railroad 
spikes and tie plates. Represented by W. F. Schleiter, Joseph 
Dilworth, Charles Stein and William Goldie. Space 27. 

Joseph Dixon Crucible Company, Jersey City, N. j.— 
Samples of Dixon graphite paint; pictures of various railroad 
structures painted with Dixon paint. Space 117. 

Duff Manufacturing Company, Pittsburgh, Pa.—Lifting 
jacks. Represented by E. A. Johnson, C. A. Methfessel and 
C. N. Thulin. Space 167. 

Thos. A. Edison, Incorporated, Bloomfield, N. J.—Switch- 
board for the demonstration of track circuits and signal op- 
eration; signals equipped with Edison primary cells; appara- 
tus demonstrating the lighting of signals with primary bat- 
teries. Represented by E. E. Hudson, F. J. Lepreau, E. Mc- 
Gall, P. B. Hyde, E. Brown, P. A. Garrity, O. P. Rose and 
I, P. Rodman. Spaces 20% and 21. 

Edison Storage Battery Company, Orange, N. J.—Edison 
storage batteries. Represented by H. G. Thompson, W. F. 
Bauer, F. V. McGinness, H. M. Roberts, C. A. Lockey and 
H. J. Butler. Spaces 21 and 22. 

Electric Railway Improvement Company, Cleveland, Ohio. 
—Copper rail boards and oil furnace. Represented by W. E. 
Huher, G. Howatt, M. T. Stanton and F. H. Neff. Space 221. 

Electric Storage Battery Company, Philadelphia, Pa.—Stor- 
age batteries and accessories for railway car lighting, inter- 
locking switch and signal, telephone, etc. Represented by 
Godfrey H. Atkin. Space 1. 
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Empire Railway Appliance Corporation, New York, N. Y.— 


E. R. A. C. combined rail anchors and tie plates. Repre- 
sented by D. L. Braine and E. B. Powers. Space 27 
Eymon Continuous Crossing Company, Marion, Ohio.— 


Model of the Eymon continuous crossing. Represented by 
Bryon E. Wilson, A. W. Wygnist, E. P. Dolward and J. H. 


Eymon. Space 169%. 
Fairbanks, Morse & Co., Chicago, I1l—15 h. p. semi-Diesel 


engine, direct connected to 9-kw. generator; 2-inch motor- 
driven centrifugal pump; steam pumps; power pumps; loco- 
motive water crane; motors; deep well pumping powerhead; 
motor cars scales. Represented by G. J. Akers, K. P. Brown, 
F. M. Condit, F. P. Drinker, E. A. Elder, J. C. Flanagan, Gea: 
Fugitt, E. C. Golladay, D. J. pigwae, G. Howard, J. G. Jones, 
J. L. Jones, T. C. Kennedy, D. Lee, L. H. Matthews, E. E. 
Pendray, F. V. Roy, A. A. Taylon H. E. Vergosen, F. N. 
Whitesell and C. H. Wilson. Spaces 73-76 and 92-95. 

Fairmont Gas Engine & Railway Motor Car Company, Fair- 
mont, Minn.—Motor car mowing machine, featherweight auto 
speeder, hand car and engines, motor weed-mowing machine, 
etc. Represented by F, E. Wade, H. E. Wade, W. F. Kasper 
and R. I. Sawyer. Spaces 125 and 144. 

Federal Signal Company, New York, N. Y.—A. c. and d. c. 
electric interlocking appliances, low volt switch movements, 
light signals, electro-mechanical interlocker, audible signal, 
switch circuit controllers, slide type circuit controllers, bridge 
type circuit controllers, a. c. relays, d. c. relays, time element 
relays, clockwork time release, handscrew release. Repre- 
sented by A. H. Renshaw, J. T. Cade, W. H. Reichard, Carl 
Henze, J. W. Hackett, H. G. Thompson, J. J. Hubbard, J. W. 
Kelly, H. P. Ober, C. N. Beckner and S. J. Turreff. Spaces 
36, 37, 55 and 56. 

Fibre Conduit Company, Orangeburg, N. Y.—Orangeburg 
fibre conduit, fibre bends, fibre fittings. Represented by 
W. W. Smythe, Jr., F. C. Smith and D. E. Crum. Space 159. 

Frictionless Rail, Boston, Mass.—Frictionless rail. Repre- 
sented by F. A. Barbey, S. W.. Simonds, G. H. Bryant and 
T. F. Dwyer, Jr. Spaces 133 and 134. 

General Electric Company, Schenectady, N. -Y.—Pendell 
automatic substation equipment, a standard section type 
switchboard, vacuum tube lightning arresters, enameled re- 


sistance units, indoor and outdoor type air-cooled trans- 
formers for low voltage signal lighting and _ portable 
testing instruments. Represented by W. O. Kellogg, 
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W. J. Clark, W. H. Sigourney, B. F. Bilsland, S. W. McCune, 
H. - Jacobs, John Roberts and L. W. Shugg. Spaces 150 
and 151. 

General Railway Signal Company, Rochester, N. Y.—G. R. 
S. electric interlocking employing dynamic indication, model 
5 switch machines operating on 110-volt and low-voltage; 
G. R. S. electro-mechanical interlocking, automatic block sig- 
naling direct and alternating current, absolute permissive 
block system, model 2A signals for 110-volt and low-voltage 
operation; G. R. S. light signals for day and night indica- 
tion; position-light signal; G. R. S. selector system, including 

“Take Siding” and “OS” answer-back arrangement; alternat- 
ing and direct current relays; three-position switch circuit 
controllers; lightning arresters and adjustable resistance 
units; transformers and colored photographic enlargement. 
Represented by A. J. Carter, P. E. Carter, W. W. Coleman, 
E. P. Crane, S. M. Day, C. M. Deardorff, L. E, Dodge, F. L. 
Dodgson, M. F. eg W. S. Henry, A. C. Holden, W. K. 
Howe, S. Johnson, F. H. Jones, R. F. Kelly, W. W. Lanarack, 
ped Lindner, H. W. ‘Lucia, F. W. Moffett, A. G. Moore, C. O. 
Poor, F. W. Rizer, O. A. Ross, W. W. Salmon, V. I. Smart, 
H. M. Sperry, J. E. Stephenson, H. B. Taylor, L. Thomas, 
A. Thomson, J. W. White, S. N. Wight, J. R. Wills, W. P. 
Woodruff, M. Wuerple and W. R. Young. Spaces 38-40 
and 57-59. 

W. & L. E. Gurley, Troy, N. Y.—Civil engineers’ and sur- 
veyors’ instruments, Stadia cross-sectioning instrument, 
I. C. C. model, for railroad valuation work. Represented by 
H. M. Dibert and L. C. Higbee. Space 137. 

Hall Switch & Signal Company, Chicago, Ill—Automatic 
signals, highway crossing signals and bells, electric interlock- 
ing, switch boxes, relays, a. c. and d. c., electric locks, tele- 
phone train dispatching apparatus, telegraph selector ap- 
paratus. Represented by W. J. Gillingham, D. R. Day, O. B. 
Frink, J. A. Ritter, H. W. Wolff, H. L. Hollister, R. Connell, 
B. A. Hinman and M. H. Beekman. Space 77, 78, 79 and 80. 

Hatfield Rail Joint Manufacturing Company, Macon, Ga.— 
Hatfield rail joints, fastenings for rail joints, crossings and 
frogs. Represented by T. B. Bowman, U. R. Hatfield, W. T. 
Johnson, De Witt McCrary and C. P. Williams. Space 166. 

Hayes Track Appliance Company, Richmond, Ind.—Hayes 
derail, with operating stand; Hayes derail, with target stand; 
Hayes derail, with repair track target stand; Hayes derail, 
with lever. Represented by E. L. Ruby, E. W. Brown, W. 
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Harding Davis, Arthur Gemunder, F. C. Stowell and S. W. 
Hayes. Spaces 140 and 141. 

Hazard Manufacturing Company, Chicago, Ill—Hazard 30 
per cent signal wires and cables: Keystone signal wires and 
cables; Pen new code wires; magnet wire; telephone wire. 
Represented by C. B. Semple, A. W. Gabriel, E. L. Wilson, 
Thomas Keefe, Geo. P. Cady, L. W. Allen, W. S. Hart, H. S. 
Gensel and H. J. Gabriel. Space 3. 

Hoeschen Manufacturing Company, Omaha, Neb.— 
Hoeschen batteryless crossing signal, Hoeschen batteryless 
train drop annunciator. Represented by F. K. Davis and 
R. A. Fry. Space 183. 

Hubbard & Company, Pittsburgh, Pa.—Track tools, shovels, 
etc. Represented by Jos. .V. Smith, W. H. Remmel, G. H. 
McCammon, O. W. Youngquist and A. H. Handlan, Jr. 
Spaces 142 and 143. 

Indianapolis Switch & Frog Company, Springfield, Ohio.— 
Manganese frogs, switches, mates, crossings, switch points, 
unit-drilled built-up construction, portable electric welders, 
electric welded joints; also a special trolley device for oper- 
ating electric welders, grinders, track drills and cluster lights. 
Represented by J. C. Jameson, E. C. Price, H. E. Freeman, 
W. H. Thomas and J. A. Foulks. Spaces 49 and 50. 

Ingersoll-Rand Company, New York, N. Y.—‘Imperial” 
pneumatic tie tampers; “Imperial” compressor cars in sizes 
for operating two or four tampers, and for steam and electric 
railroads; pneumatic tools. Represented by W. H. Arm- 
strong, Charles Dougherty and D. H. Seeley. Spaces 207, 
208, 209 and 210. 

International Steel Tie Company, Cleveland, Ohio.—Steel 
crossing foundations, steel twin ties for paved street track. 
Represented by Wm. P. Day, J. J. O’Donnell, W. C. Mahon 
and L. C. Shank. Spaces 198 and 199. 

Jaeger Machine Company, Columbus, O.—Concrete mixers, 
Space 172%. 

H. W. Johns-Manville Company, New York, N. Y.— 
Asbestos and magnesia railroad supplies, consisting of as- 
bestos wood smoke jacks, asbestos and wool felt roofing, pipe 
covering, asbestos shingles, packings, fibre conduit for elec- 
trical wiring, lighting fixtures, conduit for underground steam 
lines, etc. _Represented by J. E. Meek, J. C. Younglove, Geo. 
Christenson, F. W. Doty, C. D. Folsom, R. A. Hamaker, L. E. 
Hassman, W. J. Hennessy, F. J. Horne, P. C. Jacobs, D. L. 
Jennings, H. L. Leach, J. H. Trent, H. T. Morris, C. E. 
Murphy, H. G. Newman, G. A. Nicol, H. B. Sewell, E. T. 
Wade, H. A. Waldron, E. H. Willard, F. X. Connolly. Spaces 
174, 175, 176 and 177. 

O. F. Jordan Company, Chicago, Ill—Model of the Jor- 
dan spreader. Represented by Walter J. Riley, J. P. Mc- 
Nally, C. A. Levey, W. J. Tangerman and R. E. Boessler. 
Space 222. 

Joyce Cridland Company, Dayton, O.—Railroad jacks. 
Represented by Chas. D. Derby, George W. Llewellyn, W. I. 
Clock. Space 29. 

Julian-Beggs Signal Company, Terre Haute, Ind.—Auto- 
matic train control, speed control and automatic stop. Repre- 
sented by Steven Smith, Thomas E. Clark, B. K. Read, Wil- 
liam Oftger and M. H. Hovey. Space 164. 

Kalamazoo Railway Supply Company, Kalamazoo, Mich.— 
Hand, push and velocipede cars, motor cars, rail-laying cars, 
track drills, track jacks, cattle guards, rail benders, track 
levels, track gages, etc. Represented by J. McKinnon, H. R. 
Miller, W. N. Whipple, H. Boama, John Ritter, D. A. Stewart, 
W. C. Irwin, Wm. Winterle, W. N. Sidnam, F. E. McAllister 
and M. Babcock. Spaces 23, 24 and 25. 

Kellogg Switchboard & Supply Company, Chicago, Ill.— 
Train dispatching telephone apparatus, selective signaling 
system and general telephone equipment. Represented by 
W. O. Collins and E. A. Woodward. Space 184 

Kelly-Derby Company, Chicago, Ill—Feed water heaters, 
warehouse trucks, steam and oil separators. Represented by 
C. W. Kelly, W. B. Holcomb and John E. Angell. Space 11. 

Keppler Glass Constructions, Inc., New York, N. Y.—Roof 
lights, of unusual type, glass tile partitions. Represented by 
Frederick L. Keppler and Mase H. Foley. Space 228. 

Kerite Insulated Wire & Cable Company. New York, 
. N. Y.—Coils of wire and samples of cable. Represented by 
R. D. Brixey, Azel Ames, P. W. Miller, J. W. Young, J. A. 
Renton, B. L. Winchell, Jr.. G. A. Graber, W. H. Fenley 
and J. A. Hamilton. Spaces 44 and 63. 

Keuffel & Esser Company, New York, N. Y.—Drawing ma- 
terials, mathematical and surveying instruments, measuring 
tapes. Represented by H. Huster. Space 168%. 

Keystone Grinder & Manufacturing Company, Pittsburgh, 
Pa.—Keystone tool grinders and attachments. Represented 
by S. S. Newman, J. L. Wincrantz, H. C. Holloway, D. L. 
Braine, W. Harding Davis, J. L. Kirby, J. C. Barr and James 
C. Dolan. Space 194. 
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Kilbourne & Jacobs Manufacturing Company, Columbus 
Ohio.—"K & J” automatic air dump cars. Represented by 
David Greene. Space 190. 

Lackawanna Steel Company, Buffalo, N. Y.—Standard and 
light rails, angle bars, tie plates, Abbott rail joint plates, hook 
shoulder tie plate, standard shapes, improved angle bar joint 
steel sheet piling, structural material, bolts and spikes. Repre. 
sented by C. R. Robinson, A. P. Van Schaick, J. Hinch, 
C. H. Hobbs, F. E. Abbott and A. H. Weston. Spaces 32, 
33 and 34. 

Lansing Company, Lansing, Mich.—Electric tractor and 
Reynolds freight house truck. Represented by S. C. Stebbins, 
S. E. Race, H. W. Woodward. Spaces 213 and 214. 

Lehon Company, Chicago, Ill—Roofing for buildings, car 
roofing, asphalt shingles, waterproof and insulating papers, 
saturated burlaps, saturated cotton fabrics, passenger and 
cab roofing, refrigerator car paper, etc. Represented by Tom 
Eee D. B. Wright, J. W. Shoop and E. A. Magurn. Space 

Louisiana Red Cypress Company, New Orleans, La— 
Trunking and capping, cross ties, cross arms, snow fences, 
crossing signs, building material, etc., and Louisiana red 
cypress. Represented by F. N. Snell and C. A. Neson. 
Spaces 200 and 215. 

Lufkin Rule Company, Saginaw, Mich.—Steel measuring 
tapes, engineers’ pattern tapes, chain tapes, metallic tapes, 
sterling tapes, ass-skin tapes, universal pocket tapes, straight 


steel rules, folding steel rules, folding boxwood rules, spring ° 


point wood rules. Represented by S. B. McGee. Space 121. 
Lumber Manufacturers’ Agency, Chicago, I]l—Fir lumber, 
cate by J. J. Jennelle and Dwight H. Davis. Space 


John Lundie, New York, N. Y.—Lundie tie plate. Repre- 
sented by John Lundie and Wallace Bigelow. Space 161%. 

M. W. Supply Company, Philadelphia, Pa—Vaughan rail 
anchor, Vaughan “M. W.” rail anchor, Vaughan track indi- 
cator. Represented by David L. Vaughan. Space 138. 

MacRae’s Blue Book Company, Chicago, I1l—MacRae’s 
Blue Book. Represented by Lloyd Simonson, E. B. Cooke, 
T. H. MacRae and L. R. Rollins. Space 9. 

Madden Company, Chicago, I1l1—Madden track layer, Rich- 
ter blue flag derail, Blair tie spacers, Wagner switch point 
straightener, Suggitt reversible side ballast plow, Brown rail 
loader. Represented by H. C. Holloway, T. D. Crowley and 
V. L. Walker. Space 195. : 

Maryland Steel Company, Sparrows Point, Md.—Material 
in booth with the Pennsylvania Steel Company. Represented 
by H..A. Weymouth. Space 30. 

C. F. Massey Company, Chicago, I1l_—Reinforced concrete 
whistle and crossing sign, portable concrete waiting station, 
concrete watchman house, cattle pass pipe. Represented by 
C. F. Massey, F. S. Peabody, R. J. Collins, A. Christ, Jr., 
E. A. Gaffigan, D. A. Hultgren, F. E. Richart, Chas. Gilman 
and R. A. McDonald. Spaces 35 and 54. 

Miller Train Control Corporation, Danville, I11—One full 
size Atlantic fype locomotive boiler head with all instruments 
complete, showing the Miller train control as attached to 
and operating the engineer’s air brake valve and closing the 
throttle. Also showing shoes and different parts of the con- 
trol in section, and all devices working in connection with 
the Union switch, type S, upper quadrant, three-position auto- 
matic signal. Represented by W. B. Murray, H. B. Miller, 
J. N. Garber, C. A. Crowell and J. R. McSherry. Space 197. 

Morden Frog & Crossing Works, Chicago, I1l—Manganese 
frogs, guard rails, guard rail clamps, point locking switch 
stands, rail braces, switch adjustments, etc. Represented by 
Arthur C. Smith, W. Homer Hartz, W. J. Morden, H. M. 
Macke and B. T. Gibbs. Spaces 90 and 109. 

Mudge & Co., Chicago, Ill—Mudge motor cars, classes 
E-3 inspection, E-6 inspection, GS-1 section, GS-2 section, 
GQ-2 handcar equipment, Smith motor wheel applied: to hand 
velocipede. Represented by Burton W. Mudge, Robert D. 
Sinclair, George W. Bender, Sherman C. Amsden, C. P. Ben- 
ning, F. A. Ingals, W. D. Jenkins, Blake C. Howard, Royal D. 
Hawley, C. M. Mudge and Clive Hastings. Spaces 127, 128, 
146 and 147. 

National Carbon Company, Cleveland, Ohio.—R. S. A. 
primary track and signal batteries, dry batteries, storage bat- 
teries, Columbia hot shot and multiple batteries, flashlights 
and flashlight batteries, carbon brushes, arc light carbons and 
carbon telephone specialties. Special forms of carbons, Rep- 
resented by Chas. S. Pflasterer, J. M. Spangler, W. R. Pflas- 
terer, Wallace O’Connor, W. H. Arkenburgh, E. L. Marshall, 
L. C. Fischer and C. W. Wilkins. Space 152. 

National Concrete Machinery Company, Madison, Wis.— 
Power fence post machine, sheet.steel molds for fence posts, 
woven steel wire reinforcements, concrete fence posts, special 
concrete posts, photographs of post plants in service. Repre- 
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sented by J. B. Evans, W. C. Clark, V. E. Rogers, E. A. 
Everett, W. M. McClintock and W. Harding Davis. Space 

927, Annex. 

National Lead Company, New York, N. Y.—Dutch Boy 
red lead (paste red lead-in-oil). Represented by Charles Barr 
Field, A. H. Sabin and F. M. Harvley, Jr. Space 188. 

National Lock Washer Company, Newark, N. J.—‘“Hi- 
power” nut locks, parallel nut locks, plain spiral nut locks. 
Represented by John B. Seymour, R. L. Cairncross, John T. 
Patterson, Jesse Hough, A. T. Thompson. Space 201 and 202, 
Annex. 

National Malleable Castings Company, Chicago, Ill.— 
Rail anchors, malleable iron rail braces, malleable iron tie 
plates, malleable iron spools and washers, wrecking hooks, etc. 
Represented by J. A. Slater, T. W. Aishton, C. H. McCrea and 
J. J. Byers. Space 105. 

National Standard Company, Niles, Mich—Magic portable 
tool grinders. Cook’s bonding drills, Climax track drills, 
standard railway jacks. Represented by Mr. C. R. Wescott 
and W. H. Parkin. Space 185. 

Geo. P. Nichols & Brother, Chicago, Ill.—Standard electric 
turntable tractor, model electric transfer table. Represented 
by Geo. P. Nichols, S. F. Nichols and Henry Fries. Space 
173. 

Northwestern Motor Company, Eau Claire, Wis.—Hand-car 
engines and railroad motor cars. Represented by K. Rosholt 
and R. W. Rosholt. Space 196, Annex. 

Ogle Construction Company, Chicago, Ill—Concrete coal- 
ing station with automatic hoist, new measuring device, etc. 
Represented by M. W. Powell, R. A. Ogle, C. F. Bledsoe and 
L. S. Murphy. Spaces 12 and 31. 

Okonite Company, New York, N. Y.—Okonite insulated 
wires and cables, Candee potheads, Okonite and Manson 
tapes. Represented by Lewis G. Martin, W. T. Kyle, J. D. 
Underhill, R. N. Baker and J. M. Lorenz. Spaces 16 and 17. 

O’Malley-Beare Valve Company, Chicago, I1l_—‘‘Multiplate” 
valves, globe, angle, check, special locomotive valves and du- 
plex blowout valves. Represented by Edward O’Malley, 
Thos. O’Malley, Thos. L. Queenan, Wm. Leighton, Blake C. 
Hooper, H. M. Newell, Jos. N. Gallegher. Space 114. 

Otley Paint Manufacturing Company, Chicago, Ill.—Line 
of railway bridge, car and locomotive paints, also locomotive 
cements. Represented by Benjamin F. Otley, James J. Otley 
and Walter A. Otley. Space 10. 

P. & M. Company, Chicago, I1l—P. & M. rail anticreeper 
or rail anchor, P. & M. bond wire protector. Represented by 
F. A, Preston. Spaces 122 and 123. 

Patterson Company, W. W., Pittsburgh, Pa.—Hand-made 
double extra heavy tackle blocks. Represented by W. W. 
Patterson, Jr. Space 145. 

Pennsylvania Steel Company, Philadelphia, Pa.—Model of 
New Century adjustable switch stand; model 57-B, main line 
switch stand; Steelton positive stand; double tongue switch; 
Mayrai steel track bolts, pig iron; various models of switch 
stands and steam and electric road frog and switch material; 
literature on Mayrai steel. Represented by R. W. Gillispie, 
Stanley H. Smith, Robert E. Belknap, John F. Hennessy, 
Fred H. Ogden, Karl C. Banks, H. B. Cooney and H. G. 
Barbee... Space 30. 

Peyton Safety Rail Joint Company, Centralia, Il1—Sam- 
ples of the Peyton rail joint. Represented by Warren Perry, 
William M. Grissom and C. W. Witwer. Space 226. 

Pittsburgh-Des Moines Steel Company, Pittsburgh, Pa., and 
Des Moines Bridge & Iron Company, Des Moines, lowa.— 
Steel tanks, standpipes, coaling stations and sanding stations, 
models, views and drawings. Represented by W. W. Hendrix, 
A. C. Pearsall, H. J. Klinzing, J. E. O’Leary, G. A. Smith, 
C. L. Todd and W. H. Jackson. Space 148. 

Pocket List of Railroad Officials, New York, N. Y., and 
Chicago, Ill._—Pocket List of Railroad Officials. Represented 
by J. Alexander Brown, Harold A. Brown and Charles L. 
Dinsmore. Space 26. 

Positive Rail Anchor Company, Louisville, Ky.—Positive 
rail anchors, Betts guard rail, Betts tie plate, Economy 
separable switch point. Represented by W. M. Mitchell, 
F, M. Robbins, John C. Haswell, L. C. Ferguson, L. C. Ryan, 
J.. A. Shoulty, W. A. Wallace, A. H. Told, W. M. Mitchell, 
Jr.. W.. Harding Davis and C. J. Webb. Spaces 178 and 179. 

Protective Signal Manufacturing Company, Denver, Colo.— 
ighway crossing signal systems, automatic flagmen, oscil- 

lators, relays, thermo time units, relay boxes, etc. Repre- 
sented by D. R. Morris, W. C. Neahr and A. M. Adams. 
Space 158. 

Pyrene Manufacturing Company, Chicago, I1l—Pyrene ex- 
tinguishers and Pyrene fire appliances. Represented by Wil- 
liam H:; Yetman. Space 186. 

_ Q. & C. Cofipany, New York, N. Y.—Q.’& C. Bonzano 
joints, Q. & C. rolled steel step joints, Vaughan rail anchors, 
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Q. & C. derails, car replacers, magnetic wig wags, rail saws, 
guard rail clamps, adjustable rail braces, rail benders, in- 
sulated joints. Represented by C. F. Quincy, F. F. Kister, 
J. V.. Wescott, E. M. Smith, E. R. Packer, J. H. Donald- 
son, R. W. Jamison, E. C. Zimmerman, W. W. Hoit, Alfred 
Robertson, Edmund Quincy, A. R. Horn, G. C. Pool, L. T. 
— H., A. Hawes and C. M. Brennan. Spaces 120 and 

Rail Joint Company, New York, N. Y.—Continuous Weber, 
Wolhaupter and 100 per cent standard, insulated and step 
joints. Represented by L. F. Braine, Percy Holbrook, Benj. 
Wolhaupter, W. Paton Thomson, E. F. Schermerhorn, R. R. 
Seward, F. C. Webb, J. C. Barr, McLeod Thomson, G. C. 
Isbester, E. A. Condit, Jr., R. W. Payne, J. G. Miller, E. L. 
Van Dresar, C. V. Armstrong. Spaces 81 and 82. 

Railroad Supply Company, Chicago, Ill_—Chicago derailer, 
rolled steel tie plates, automatic flagman or wig wag, electric 
highway crossing bells (gong and locomotive type), trolley 
contactors, interlocking relays for steam and trolley road 
service, channel pins, resistance units and other signal acces- 
sories, battery and relay housings. Represented by E. H. 
Bell, H. M. Buck, Geo, T. Cook, J. M. Fitzgerald, G. M. Ken- 
yon, G. W. Nibbe, R. S. Prentice, A. H. Smith, H. G. Van 
Nostrand, F. C. Webb and R. D. Hawley. Spaces 85 and 104. 

Railway Age Gazette, New York and Chicago.—See 
Simmons-Boardman Publishing Company. 

Railway Electrical Engineer, New York and Chicago.—See 
Simmons-Boardman Publishing Company. 

Railway Mechanical Engineer, New York and Chicago.— 
See Simmons-Boardman Publishing Company. 

Railway Periodicals Company, Inc., New York, N. Y.— 
Copies of Railway Engineering and Maintenance of Way, the 
Monthly Official Railway List and Railway Master Mechanic. 
Represented by Ernest C. Brown, Joseph A. Kucera, C. S. 
Myers, J. W. Barbour and L. A. Horswell. Space 185%. 

Railway Review, Chicago, Ill—Publications. Represented 
by Willard A. Smith, Harold A. Smith, A. E. Hooven, G. E. 
Gougeon, Chas. L. Bates, W. M. Camp. Space 64. 

Railway Signal Engineer, New York and Chicago.—See 
Simmons-Boardman Publishing Company. 

Ramapo Iron Works, Hillburn, N. Y.—Switch stands, guard 
rail clamps, manganese reinforced switch points and rolled 
shoulder switch plates. Represented by Thomas E. Akers, 
J. Edgar Davidson, Arthur Gemunder, W. C. Kidd and James 
B. Strong. Space 110. 

Reading Specialties Company, Reading, Pa.—‘Reading” 
reversible type rail benders, Samson type rail benders, side- 
the-rail replacers, type “V” replacers, replacer clamps, guard 
rail clamps, compromise joints and tie spacers. Represented 
by J. T. Moore, M. G. Moore, B. J. Buell, A. S. Flowers, 
Daniel H. Fowler, Henry G. Fennell, S. M. Hindman and 
Atkinson & Utech, Inc. Spaces 7 and 8. 

Roadmasters and Maintenance of Way Association of 
America, Chicago, Ill—Represented by W. A. Kannally. 
Space 225. . 

Roberts & Schaefer Company, Chicago, IIl—“RandS” 
measuring coal loader.for locomotives, diagrammatic draw- 
ings of reinforced concrete standard counterbalanced bucket 
locomotive coaling plants, “RandS” gravity sand plants, 
Beamer patent steam sand dryer. Represented by Clyde P. 
Ross and Edward E. Barrett. Space 48. 

Sanitary Bunk Company, Indianapolis, Ind.—Sanitary bolt- 
less double-decked bunks. Represented by L. H. Mummert 
and O. L. Mummert. Space 205. 

Sellers Manutacturing Company, Chicago, I1l.—Tie plates. 
Represented by George M. Hogan and R. A. Van Houten. 
Space 124. 

Signal Accessories Company, New York, N. Y.—Signal ma- 
terials. Represented by F. C. Lavarack. Space 118. 

Signal Dictionary, New York and Chicago.—See Simmons- 
Boardman Publishing Company. 

Simmen Automatic Railway Signal Company, Buffalo, N. Y. 
—Model of cab equipment for continuous cab signal and full 
size Simmen dispatcher’s table for control of signals in the 
cabs of moving trains and for recording train movements. 
Represented by P. J. Simmen, C. E. Chatfield, L. Ringer, 
W. H. Crawford and Geo. P. Simmen. Spaces 5 and 6. 

Simmons-Boardman Publishing Company, New York and 
Chicago.—Railway Age Gazette; Maintenance of Way Daily; 
Railway Signal Engineer; Signal Dictionary; Railway Mech- 
anical Engineer; Railway Electrical Engineer. Represented 
by Edward A. Simmons, Samuel O. Dunn, Lucius B. Sherman, 
Henry Lee, John N. Reynolds, Frank S. Dinsmore, C. R. 
Mills, H. H. Marsh, F. H. Thompson, Edward Wray, Roy V. 
Wright, E. T. Howson, R. E. Thayer, H. H. Simmons, Harold 
F. Lane, W. S. Lacher, G. L. Lacher, J. M. Rutherford, A. F. 
Ashbacker, B. W. Matthews, J. H. Cross, G. A. Cooper, M. S. 
Foote and T. E. Crossman. Space 45. 














T. W. Snow Construction Company, Chicago, Ill—Water 
cranes, oil cranes, water and coal handling machinery. Repre- 
sented by T. W. Snow, Barton Snow and W. A. Lathrop: 
Space 46, 

Southern Pine Association, New Orleans, La—Southern 
yellow pine timbers and lumber products. Represented by 
Dr. Herman von Schrenk, E. E. Pendleton and J. E. Rhodes. 
Spaces 203, 204, 211 and 212. 

Standard Asphalt & Rubber Company, Chicago, Ill—Sano 
mineral rubber floors, permanent waterproofing, insulation, 
asphalt paving material, brick filler, prepared roofing, in- 
sulating and building papers. Represented by Chas. V. Eades 
and Robert F. Trumbull. Spaces 164 and 165. 

Standard Underground Cable Company, Pittsburgh, Pa— 
Electrical wires in cables and accessories; joints and joining 
material; ozite insulating compounds; Colonial copper-clad 
wire; junction boxes; lead-covered and armored cables; cake 
of crude rubber; view of the exhibit as made at the San Fran- 
cisco Exposition and ‘gold medal. Represented by E. J. 
Pietzcker, R. C. Houck, W. M. Rogers, E. F. Norton, H. K. 
Weld, J. J. Hohmann and C. J. Hohmann. Space 18. 

Staple Post Mold Company, Westerville, Ohio—Forms and 
accessories for manufacturing concrete posts. Represented 
by H. L. Pettit and R. B. Bennett. Space 160. 

Willis C. Squire & Co., Chicago, Ill—Volkhardt water 
service specialties, automatic track inspector, portable burn- 
ers, thawing outfit, kerosene torches. Represented by Willis 
C. Squire and Chas. P. Cogswell, Space 160%. 

Templeton, Kenly & Co., Ltd., Chicago, Ill—Simplex car 
and track jacks, Simplex emergency and pole jacks. Repre- 
sented by W. B. Templeton, J. H. Hummel and A. C. Mills. 
Space 113. 

Titanium Alloy Manufacturing Company, Niagara Falls, 
N. Y.—Titanium treated steels, ferro carbon-titanium, bronze 
and brass castings, also castings of titanium aluminum bronze. 
Represented by H. H. Cook and A. C. Hawley. Space 15. 

Track Specialties Company, New York, N. Y.—Rail joints, 
step joints, insulated joints, derailers, rail benders, guard 
rail clamps, guard rail braces, padded tie plates, rail braces. 
Represented by W. B. Lee, J. A. Bodkin, Warren Moore 
Osborn and R. L. Mason. Space 206. 

Tyler Underground Heating System, Pittsburgh, Pa— 
Underground heating systems, including casing, piping, ball- 
bearing pipe supports (for ditch or tunnel floor), wall brack- 
ets, expansion joints and anchors for tunnel or ditch con- 
struction and condensation meters. Represented by E. B. 
Tyler, E. M. Hatheway, George Schmidt, W. I. Staaf and 
C. E. Stewart. Space No. 181. 

U. S. Wind Engine & Pump Company, Batavia, I1l—Water 
columns, pumps, switch stands, semaphores, wood water tanks 
and steel towers for supporting same, tank fixtures, tank 
hoops and windmills. Represented by L. E. Wolcott, C. E. 
Ward, J. P. Prindle, Jr.. and G. E. Vermilyer. Spaces 111 
and 112. 

Union Switch & Signal Company, Swissvale, Pa.—lInter- 
locking machines, ground signals, light signals, switch and 
lock movements, switch circuit controllers, circuit controllers, 
rail joints, automatic regulators for track circuit, phase 
meters, various models of relays, track transformers, im- 
pedance coils for steam and electric railways, electric locks, 
clockwork time release, power indicators, forgings, including 
signal appliances, automobile parts, aeroplane parts and gen- 
eral forgings, and Keystone insulated rail joints. Represented 
by W. D. Uptegraff, T. W. Simeon, J. S. Hobson, C. E. Denny, 
G. A. Blackmore, W. H. Cadwallader, Aaron Dean, J. P. Cole- 
man, H. W. Griffin, J. J. Cozzens, C. O. Harrington, H. R. 
Sheene, H. A. Wallace, R. P. Tuttle, L. F. Howard, J. E. 
Saunders, W. Zabel, W. W. Talbert, S. E. Gillespie, J. D. 
Roett, George Marloff, H. A. Hamilton, J. P. Talbert, J. L. 
Loucks, J. T. Mallanny and J. H. Deming. Spaces 41, 42, 43, 
60, 61 and 62. 

Verona Tool Company, Pittsburgh, Pa —Track tools; 
levels; gauges; jacks; nut locks and rail anchors. Repre- 
sented by H. S. Paul, H. Fisher, E. Woodings and H. C. 
Mull. Space 129. 

Wayne Oil Tank & Pump Company, Fort Wayne, Ind.— 
Oil and gasoline storage systems as applied to railway signal 
service. Represented by B. F. Geyer. Space 171. 

Western Electric Company, Chicago, I11—Selective type of 
train dispatching; selective operating head in signal equip- 
ment of dispatcher’s control: Sunbeam lamp; flood lighting 
units; theatre lighting units. Represented by J. C. Binning, 
T. J. Rider, L. A. Muttart, G. K. Heyer, G. H. Porter, Walter 
Bishoff, K. K. Bierce, Wm. Goodrich, John B. Harlow and 
F. A. Ketcham. Spaces 4 and 19. 

William Wharton, Jr., & Co., Inc., Easton, Pa.—Tisco man- 
Ganése Bei trags of solid and insert designs, “W-J” switch 
stands, guard rail clamps, split switch with Tisco manganese 
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steel tips and equipped with Wharton-O’Brien insulated lock 
and pulling rods, adjustable rail braces and several styles of 
regular braces, “Wharton-O’Brien” insulated pulling and lock 
rods for double-slip switches. Represented by Arthur § 
Partridge, H. F. McDermott, S. G. Llewellyn, Robert C. Me. 
Cloy and D. L. Swank. Spaces 68 and 69, 

_Yale & Towne Manufacturing Company, New York, N. Y.— 
Yale triplex chain blocks; door closers; signal service pad- 
locks; night latches. Represented by W. C. Bigelow, R. 5 
Kleinsmid, J. H. Bricker, W. A. Lockwood and W. J. Nahr- 
wold. Space 157. 


A GASOLINE ENGINE STARTER 


A new device for starting gasoline or oil engines is 
being placed on the market by the Railroad Water & 
Coal Handling Company, Chicago, IIl., which eliminates 
all manual labor in connection with the starting of an 
engine. The device is shown in the accompanying pho- 
tograph and consists of a small air tank attached to an 
atomizer. for producing the desired quantity of explosive 
mixture. The compressed air is supplied by a small 








The Starter Attached to the Side of the Cylinder. 


compressor driven by the engine or a hand pump. The 
atomizer is connected to the compression space. of the 
engine cylinder. 

To start the engine the crank is placed in the proper 
position, slightly above the back dead center ; the mixture 
of compressed air and atomized gasoline is admitted to 
the cylinder and is then fired by tripping the ignitor. 

The device has been in use over a year and has dem- 
onstrated its practicability and efficiency. Its principal 
advantages lie in the elimination of the arduous labor 
and the danger connected with the turning over of a gas 
engine for the purpose of starting. Its effectiveness is 
accounted for by the fact that the pressure in the air 
chamber is sufficient to produce a compression in the 
cylinder equivalent to that obtained under the normal 
operation of the engine. This is especially valuable 
when the engine is worn and the leakage makes it almost 
impossible to obtain the necessary compression when 
turning the engine by hand. Among installations of this 
device is that in a new pumping plant of the Illinois Cen- 
tral at Rockford, Til. el 
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Inaccurate and misleading cost data are worse than 
no data at all, because they may lead to certain assump- 
tions which may be far from cor- 
rect and which would not other- 
wise be made. At the same time, 
this difficulty has been overesti- 
mated in that it has served to de- 
ter many persons from compiling data which, with full 
information concerning the conditions under which the 
information was collected, is valuable. This applies to 
data concerning the cost of pumping water at railway 
pumping stations. Comparatively little information of 
this nature has been collected, and most of that which 
has been compiled has been criticised as being incom- 
plete. As an instance, the unit commonly adopted for 
comparative purposes is the cost per thousand gallons 
without reference to the height which the water is raised 
and other important considerations. The committee on 
Water Service very properly called attention to this con- 
dition in its report presented yesterday when including 
information concerning the performances at a number of 
stations. 

The: large amount of money spent in pumping water 
for locomotive and shop use, largely at outlying sta- 
tions with poor maintenance ‘and supervision, war- 
rants the careful consideration of this entire subject. 
Developments in this field have been rapid in the recent 
years both in the construction of new pumping equip- 
ment and in the variety of fuels employed for this work. 
The wide fluctuation in the cost of fuel oil from month 
to month during the past year or two also affects the cost 
of pumping very widely. For this and other reasons it is 
highly important that accurate and complete data be 


Data 
on 
Pumping Costs 





compiled showing the cost of pumping water with vari- 
ous types of equipment and fuels under the difficult con- 
ditions usually encountered. The compilation and pub- 
lication of such information is of very direct value to all 
railways and will assist in the standardization of equip- 
ment at many stations. 


The determination of the proper form of track construc- 
tion in paved streets is commonly considered one of those 
minor details of engineering de- 
sign which does not warrant ex- 
tended consideration. From the 
standpoint of the railway alone 
this attitude may, perhaps, be cor- 
rect, but because of the use of these crossings by the 
public as well as by the railways the indirect results 
may assume considerable importance. Some roads 
have been inclined to construct that form of crossing 
most suitable from their standpoint with little or no 
regard to its serviceability for street traffic, and have 
assumed an attitude of indifference to the complaints 
from the public. In other instances municipal author- 
ities having regard only to the street travel have ex- 
erted their authority to force the adoption of forms of 
construction unnecessarily expensive and in some in- 
stances impractical from the standpoint of the railways. 
It is important that the rights of both the public and 
the railways be considered and a form of construction 
adopted which will be mutually satisfactory. For this 
reason the action of the railways and the public au- 
thorities at Kansas City, cited in the report of the 
committee on Iron and Steel Structures, is worthy of 
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notice. At this point a standard form of construction 
for tracks in streets was prepared by representatives 
of the railways and the city acting together and was 
officially adopted by the city. Entirely aside from 
the ill feeling prompting the exercise of the police 
powers possessed by a municipality to remedy unsat- 
isfactory conditions the criticisms directed against a 
railway because of bad crossing conditions will go 
far toward neutralizing in the mind of the public 
using that street those measures the roads are adopt- 
ing today to secure its good will. The committee on 
Signs, Fences and Crossings has performed a service 
in presenting a practical design for tracks in streets 
to which railway men and municipal authorities alike 
can refer when confronted with this problem. 





THE IRON AND STEEL COMMITTEE REPORT 


The report of the committee on iron and Steel Struc- 
tures contains an excellent summary of the work of this 
committee during the past several years on the important 
subjects of impact, and secondary stresses. The special 
report on unit working stresses was also received with 
much interest. The proposal of a new impact formula as 
a substitute for the old “Schneider” formula marks an 
important step in the progress on this subject. The new 
formula is founded on the results of an investigation of 
which no equivalents were available at the time when 
the older formula was devised. However, a study of the 
diagram in which the several formulz are plotted, against 
the results of the tests discloses the fact that the orig- 
inators of the present A. R. E. A. formula were not so 
far from the truth, although with the data now available 
a somewhat less conservative formula is demanded. 

Of the advantages to be realized in the provision for 
the effect of impact by means of a “percentage-of-live- 
load-of-stress” formula as against the use of the separate 
set of stresses for live and dead loads, one of the most 
important lies in the clear conception of the actual stress. 
With impact properly assumed, the design stress, barring 
secondary stresses and imperfections in the material, is 
practically equal to the stress actually to be obtained in 
the structure when subjected to the assumed loading. 
This is not the case with the “Cooper” method of taking 
live load stress at say 8,000 Ib. per sq. in. and dead load 
at 16,000 Ib. per sq. in. The actual stress is neither 
8,000 nor 16,000, but lies somewhere between those lim- 
its. This same objection can be raised with some justice 
to the suggested new system of working stresses, which 
amounts in reality to a combination of the Cooper and 
Schneider methods, in that the impact formula is used in 
combination with separate sets of unit stresses for dead 
and live loads. In this case, of course, the lower unit 
stress proposed for live loading is not a provision for 
impact, but is intended to insure a better balanced design 
under anticipated future increases in live loading. 

Another objection which has been raised to the system 
now proposed, is that it will complicate the work of de- 
sign. Unquestionably many engineers feel that these and 
other objections are of minor importance compared to 

- the benefits to be gained by adoption of the proposed sys- 
tem. It has been suggested, however, that it would be 
possible to secure the same results by a method which 
would not raise the objections referred to above. 

One solution is to meet the situation squarely in the 
start by proportioning the structure for a live load ma- 
terially in excess of the actual prevailing loading, with 
maximum allowable unit stresses. This has been done in 
the case of the Metropolis bridge by assuming a live load 

of two E-90 engines followed by a uniform load 

of 7,500 Ib. per lineal ft. of track. The unit tensile stress 
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for combined dead, live and impact loading was taken as 
20,000 Ib. per sq. in. for medium steel with correspond- 
ing stresses in the case of the special steels used in some 
members. In following this method the desired balance 
of design was insured without any complication in the 
unit stresses and by the proper selection of stresses and 
loads the structure need be no heavier than when de- 
signed according to the usual methods. 

With the adoption of the new impact formula and 
some one of the proposed schedules of unit stresses it 
will be necessary for the users of the new specifications 
(which are less severe than the old ones) to make some 
increase in the live loading over that previously in use 
in order that new designs will not be lighter than the old 
ones. The same situation has had to be met when rail- 
roads abandoned the Cooper specification to adopt the 
present American Railway Engineering specifications, 
The occasion for this necessary adjustment in loading 
could readily serve as an opportune time to raise the 
design live loading to those values which would fulfill 
the requirements of the balanced design, with simple 
unit stresses according to the methods suggested above. 

The structures designed to-day are intended without 
question for loading much heavier than those assumed 
in the design. It is suggested, therefore, that there could 
be little objection to a method which takes into considera- 
tion at the start a loading materially in excess of that in 
use at the present time. 





HOW PERMANENT ARE RAILWAY STRUCTURES? 


In the transition from untreated timber structures 
to those with a longer life the railways have com- 
monly turned to steel or concrete, even when these 
have involved materially increased cost. There has 
been a marked tendency toward the adoption of con- 
crete, resulting very largely from the active dissemi- 
nation of information concerning the permanency of 
concrete by the cement manufacturers. 

Conditions change rapidly with the railways. Sta- 
tions built 25 years ago are antiquated today and. are 
being replaced with larger and more modern termi- 
nals. The continually increasing weight of rolling 
stock makes necessary the replacement of steel bridges 
long before their natural life is reached. The con- 
stantly increasing traffic, the development of freight 
handling facilities, and improvements in water ship- 
ping facilities all affect the operation of docks and 
similar structures and, therefore, their form of con- 
struction. 

It has been estimated that the average railway is 
almost entirely rebuilt every 20 years. In view of this 
the question may well be asked as to how far in the 
future an engineer is justified in designing and con- 
structing railway facilities. It is for this reason that 
in discussing docks the Committee on Wooden Bridges 
and Trestles states that “when taking into considera- 
tion the fact that our transportation service is in a 
rapidly changing and developing condition and that a 
lapse of 25 years sees most of our structures obsolete, 
it would seem that only very peculiar conditions would 
warrant more expensive structures than well-built 
creosoted timber docks.” However, the most perma- 
nent structure is not necessarily the most expensive. 
For instance, owing to its ability to show a material 
economy in the first cost of construction, an engineer- 
ing firm recently secured a contract for the construc- 
tion of a dock at an eastern terminal on an important 
trunk line on its design for a reinforced concrete struc- 
ture, after a design for a creosoted timber dock had 
previously been approved by the road. This is not 
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necessarily a typical case, but with the conclusion of 
the committee, it illustrates the necessity for giving 
careful consideration to the use of alternate materials 
and also to the estimating of the probable life of a 
structure when designing it. 





TREATMENT OF CONCRETE SURFACES 


That part of the report of the Masonry committee, 
relative to the methods of finishing concrete surfaces, is 
indicative of the increasing realization on the part of 
railway engineers of the importance of the appearance 
of structures. Railway structures are built primarily 
for practical use, but this does not necessarily preclude 
a proper consideration of the matter of appearance. Al- 
though the use of concrete, particularly reinforced con- 
crete, has developed as fast if not more rapidly in the 
middle West than in the East, perfection of concrete 
surfaces in the West has been relatively slow as com- 
pared to the practice on a great many of the eastern 
roads. This is explained in part by the fact that the 
adoption of concrete as an important building material 
has been governed principally by matters of economy 
while its esthetic possibilities have been considered sec- 
ondary. 

It even has been suggested that perfection from an 
architectural standpoint, both as to texture of surface 
and outline, is not entirely desirable because of the de- 
mand of the public for a duplication of excellence in all 
structures built subsequently in like situations. The cor- 
rect solution requires the exercise of good taste, and 
this implies results which are suitable for the case in 
hand. What may be a necessity for a boulevard struc- 
ture is neither necessary nor desirable for a structure 
spanning a remote canyon. 

As in the case of most lines of endeavor, experience is 
frequently the only teacher. For instance, bush-ham- 
mering, which is a most excellent measure in some situa- 
tions, is unsuitable at sites subject to smoke or other at- 
mospheric dirt. Commendable results have been ob- 
tained in certain cases with vari-colored tile. In other 
instances they have resulted in failure because it was not 
realized by those responsible that this treatment de- 
manded well-nigh perfect color and texture of the con- 
crete surfaces, since the well-defined tones of the tile 
emphasized any defect in the concrete. Frequently ex- 
pense in the treatment of the finished structure has been 
wasted because of a failure to use proper precautions 
in the selection of the aggregates, for irregularities in 
color have appeared which no amount of subsequent sur- 
face treatment could conceal or improve. 

The finish of surfaces like the treatment of floors has 
in reality developed into an art, and almost any desired 
degree of perfection may be secured. It is only a mat- 
ter of cost, and in most cases conditions do not demand 
the use of the most expensive measures. A closer at- 
tention to this phase of concrete construction does not 
necessarily involve much additional outlay, but will give 
the structure an appearance in keeping with its impor- 
tance and purpose. 


—_—_——— 


THE ANNUAL DINNER 


The annual dinner will be given in the gold room 
of the Congress Hotel tonight, beginning promptly 
at 6:30. At the conclusion of the dinner the follow- 
ing addresses will be given: “The Science of the 
Beautiful in the Familiar Things of Life,” by John A. 
Brashear, Sc. D., LL. D., D. Eng.; “Canada and the 
Anglo-American Entente,” by Hon. Rodolphe Le- 
mieux, K. C., M. P., ex-Postmaster-General of Can- 
ada; “Relation of the Engineer to the Architect,” by 
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Arnold W. Brunner, architect, New York City; “Get- 
ting By,” by Rev. Allen A. Stockdale, pastor of the 
First Congregational church, Toledo, Ohio. 





TO-DAY’S PROGRAM 


The convention will be called to order at 9:30 
morning; the afternoon session will open at 2 p. m. 


this 


Sees BA Tie aE AS ees Sik th ee Ks Bulletin 182 
XIX. Conservation of National Resources. 

PEP, eee Per On roar Bulletin 182 

XIV. Yards and Terminals............ Bulletin 182 

Special. Uniform General Contract Forms. Bulletin 182 

Special. Stresses in Railroad Track....... Bulletin 182 

XII. Rules and Organization......... Bulletin 184 

Lo: ROREWRY ees oes lees aS Bulletin 183 

a ee ee oe ee th tes Bulletin 183 


ANNUAL DINNER AT 6:30 P. M. 


In the report on Rules and Organization there is an 
extended report on clearances, which will come up for 
discussion at 2 p. m. to-day. 


VISITORS AT THE COLISEUM 


No tickets are being sold for admission to the Coli- 
seum this year. Idle curiosity-seekers are thus de- 
barred, as tickets of admission are supplied only to 
railroad men and guests, or railway supplymen. In 
several instances groups of engineering or mainte- 
nance officers and foremen from the same division or 
road are systematically studying the exhibits. About 
11,000 invitations to visit the exhibit were sent before 
the convention to railway officers and foremen. The 
great increase in the number of visitors on Monday, 
as compared to the same day last year, indicates that 
these invitations are being generally taken advan- 
tage of. 








PENNSYLVANIA ALUMNI 


The alumni of the University of Pennsylvania in at- 
tendance at the convention will take lunch together in 
Room 100 of the Hotel Stratford at 12:30 p. m. to-day. 


BRIDGE AND BUILDING ASSOCIATION MEET- 
ING 


The Executive committee and interested members 
of the American Railway Bridge and Building Asso- 
ciation will meet in the Congress Hotel at 4 o’clock 
this afternoon to discuss the work of this association. 
All members are invited to attend. 


C. L. WALLACE PROMOTED 


C. L. Wallace, recently appointed valuation engineer 
of the Texas & Pacific, and formerly valuation engineer 
of the Kansas City Southern, has been appointed assist- 
ant to the president of the Texas & Pacific, with head- 
quarters at New Orleans, succeeding J. L. Lancaster, 
appointed vice-president. 








R. S. A. CONVENTION ARRANGEMENTS 


The committee on Arrangements of the Railway Sig- 
nal Association held a meeting in the Auditorium Hotel 
at 10 a. m. yesterday morning, at which the plans for 
the annual convention to be held in the Grand _ hotel, 
Mackinac Island, Mich., next September, were discussed. 
Several representatives of the passenger departments of 
railroads which will handle the members and guests to 
and from the meeting place were present to complete the 
transportation arrangements. Full details will be issued 
to members later. 
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Quebec Bridge at the Present Time 


The seventeenth annual convention of the American 
Railway Engineering Association was called to order 
in the Florentine room of the Congress Hotel at 9:30 
yesterday morning by President Robert Trimble, chief 


Pennsylvania Lines, 
Northwest System. Practically every seat in the room 


engineer maintenance of way, 


was taken. The minutes of the last annual meeting 
were approved. 


Address of President Robert Trimble 


The work of the past year has been carried on under 
unusual difficulties. In the first part of the season, poor 
business made it hard for the railways to do more than 
meet expenses. They are now taxed in handling a 


business largely due to the European war, which, there- 
After 20 months 


fore, must be of uncertain duration. 
of war, there is no immediate pros- 


hand was $13,880.40, which is $3,431.87 less than the 
preceding year. This reduction is caused by slowness of 
collections. This matter is receiving the attention of 
the board. Our finances are in such condition that the 
many requests for appropriations to carry on special 
work cannot be complied with. 

The 1915 edition of the Manual 





pect of peace. Uncertainty as to 
conditions after the war is over 
makes it difficult for those in con- 
trol of railway properties to make 
provision for the future. Uncei- 
tainty seems to be the prevailing 
condition in the railway world. 
Uncertainty as to prices and time 
of delivery of supplies, uncer- 
tainty as to wages and hours of 
service, uncertainty as to the effect 
of Federal valuation and uncer- 
tainty as to Federal and state legis- 
lation. 

The President suggested in his 
message to Congress the appoint- 
ment of a commission to examine 
into and report on the entire rail- 
road situation. This work, if 
properly done by competent men 
on broad lines, should help to- 
wards a solution of the future of 
the railways. 

The American Railway Engi- 
neering Association has a member- 
ship of 1,336, a net increase of 100 
members since the last conventicn. Our growth is 
steady. We are not as large as any of the four national 
engineering societies, but our influence compares favor- 
ably with any of them. Systematic effort should be 
made to increase our membership and thereby add to 
the Association’s influence and revenue. 

At the end of the fiscal year for 1915 the surplus on 
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ROBERT TRIMBLE, 
President 





has been issued and is in your 

hands. The volume is a notable 

one, as it covers the work of the 

Association for a period of 16 
years. The American Railway 
Engineering Association is to be 
congratulated on this work. It has 
become the guide for practice in 
railway engineering and mainte- 
nance of way work and we believe 
that it will be indispensable in a 
railway operating officer’s library. 
It will also be an important factor 
in unifying and standardizing meth- 
ods of work in_ construction, 
maintenance and operation of rail- 
ways in the United States and 
Canada. 

An unusual number of impor- 
tant monographs have been fur- 
nished by our members this year. 
There are three of especial inter- 
est: one on “Ballast Tampers for 
Railway Ties,” one on “A System 
for Standardizing Maintenance of 
Way Work,” and the other on 











“Rail Failures.” 

These papers are timely, the first, because of the ne- 
cessity of developing labor-saving devices for track work; 
the second, because we need a more economical applica- 
tion of labor in maintenance of way work, and the third, 
because of the necessity of ascertaining the causes of 
rail failures and applying the proper remedy. 
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We suggest that a sum of money be annually set aside 
to provide a suitable medal for the most valuable paper 
offered during the year, the medal to be awarded by a 
committee of disinterested persons. 

The management of the Norfolk & Western, through 
its chief engineer, J. E. Crawford, has tendered the com- 
mittee on Iron and Steel Structures ‘he necessary fa- 
cilities for making impact tests on bridges under electric 
locomotives on the electrified portion of that railway. It 
has also offered the sum of $1,000 to cover necessary ex- 
penses for making the tests. These tests should develop 
valuable information, and it is hoped that other rail- 
ways, having electrified sections, will be sufficiently in- 
terested to have similar tests made by the committee on 
their roads. 

In the past, our committee work has been well done 
and a high standard has been set. To maintain or sur- 
pass this standard requires continued effort. We can- 
not afford to lose the prestige we have gained. On the 
other hand, we should always keep before us a higher 
ideal. A review of the year’s work shows that in a 
number of cases, committee work is incomplete and that 
much of the work is submitted as information. Care 
must be exercised in submitting reports as information; 
very often this causes duplication of reading matter later 
when the committee makes its final conclusions and rec- 
ommendations, because the same information is repeated. 

There appears to be a growing disposition on the part 
of the committees to accept the work of their sub-com- 
mittees without review and unification. Such reports 
should be reviewed and revised so as to become an integ- 
ral part of the final report of the committee. Our pro- 
ceedings and bulletins will present a better appearance 
if we dispense with printing sub-committee names and 
apportionment of work. 

If we are to be successful, we must not sacrifice the 
quality of our work at the expense of quantity. If a 
committee is unable, for good reasons, to make a finished 
report, it should have the courage to ask for more time. 

The American Railway Association assigned to us the 
subject of clearances. This is one of the most important 
subjects to be considered at this convention. The recom- 
mendations which we make to the American Railway As- 
sociation should be of sych character as to have a favor- 
able influence on the legislation now pending before the 
National Congress and the several state public utilities 
commissions. These recommendations must also be ap- 
proved by the railway companies. 

The subject of clearances is of vital importance to the 

railroads, and we urge the most careful consideration by 
our legislative bodies and railway executives, in order 
that the interests of the public be cared for and those 
of the transportation system of the country conserved. 
If the railways are required to provide the clearances de- 
manded by labor representatives from our legislative bod- 
ies, large and expensive properties must be either recon- 
structed at enormous expense or abandoned. 
_ Every officer in the executive, operating and engineer- 
ing departments of our railways will heartily approve of 
a program of legislation which will be beneficial to all, 
provided that the program be a reasonable one, and that 
the funds therefor can be furnished by the railways. 
Those intimately acquainted with this subject believe 
that any new legislation should relate only to new con- 
struction and to radical reconstructions of existing facili- 
ties, such as grade separation work, but that it should not 
apply to other existing construction where the expendi- 
ture required to make a change is out of proportion to 
the benefits to be gained. 

The railways of the United States normally require 
about 3,000,000 tons of rail annually, costing in round 
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numbers about ninety million dollars. This is one of the 
large items of maintenance expenditure, and proper speci- 
fications and inspection for this expenditure are of the 
greatest importance. Our Association, through the Rail 
Committee and its engineer of tests, has performed a val- 
uable service, but we have not reached the place where 
we can say that the specifications need no further revi- 
sion or that the methods of inspection are satisfactory. 

Since January, 1910, there has been expended for in- 
vestigations under the supervision of the Rail commit- 
teee, $42,564.67, which amount was furnished by the 
American Railway Association. In order to place this 
work on a more stable basis, the American Railway As- 
sociation has been requested to appropriate $10,000 a 
year for the next five years. 

The proper method of inspection of rails has not been 
satisfactorily worked out. One large system now pro- 
vides that the chemical analysis shall be taken from the 
finished rail in preference to the analysis from a test 
ingot. Another large system, last year, purchased rails 
under the “nick and break” test for every ingot. This 
method of inspection developed fewer rejections than 
under previous methods, resulting in a direct financial 
benefit to the mill. The manufacturers are not making 
any concessions to the railways and a change from the 
manufacturer’s standard specifications has generally re- 
sulted in a considerable increase in price. The method 
of accepting rails on the basis of the chemistry of a 
test ingot cannot be maintained much longer, and it is 
therefore the duty of the manufacturers and the railways 
to agree on some other more reliable method. 

It is also necessary to prescribe uniform methods of 
determining the chemical constituents of the material in 
our rails, joints, bolts, etc. Laboratory methods now vary 
and the results obtained from different laboratories are 
not uniform. This is also true with reference to the 
“yield point” in making physical tests. The speed of 
the testing machine at the time of determining the “yield 
point” is an important factor in the results obtained and 
comparisons of tests of the same material made by com- 
mercial and private laboratories indicate wide variations. 
The American Society for Testing Materials is working 
on this subject. We should insist that specifications for 
uniform methods of testing be agreed upon speedily. 

Some engineers are designing rail sections differing 
slightly from those in present use or from those that 
have been proposed. We hope that any railway officer 
considering a change to a heavier rail will give careful 
consideration to the sections of this Association, for we 
believe that sufficient merit will be found in them to 
warrant their adoption. 

Work on the new Union station in Chicago has begun. 
The railroads are being criticized for their extravagant 
passenger terminals, and this one is no exception. A 
visitor from Australia recently commented on our ex- 
travagant terminals, especially the “gilt stairways and 
marble halls,” and his tale has been taken up by the 
prominent newspapers and magazines all over the coun- 
try. A great lack of knowledge is shown by the critics 
in regard to the amount of money being spent for the 
beautification of a large railway terminal. 

Take the new Chicago Union Station as an example, 
estimated to cost in round numbers $50,000,000. Nearly 
$35,000,000 of this represents land. This figure cannot 
possibly change, no matter what kind of structures are 
placed upon it, unless a location in the heart of the city, 
which is the place where the traveling public wants to 
land, is abandoned or smaller facilities accepted. About 
$5,000,000 is for changing streets, rebuilding viaducts 
and bridges and reconstructing public utilities, and this 
cannot be escaped because the necessary enlargement 
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of the station to take care of a growing business requires 
the reconstruction of these bridges and streets. About 
$5,000,000 is for tracks, signals, interlockings, platforms, 
train sheds, power plant and the necessary appurtenances 
of the station. This leaves $5,000,000 for the headhouse 
and concourse, the only part of the station where there 
can be any real question as to extravagance. 

If a strictly utilitarian headhouse and concourse, the 
part that the public thinks of as the station, were to be 
constructed, the total cost might be reduced $2,000,000. 
This figure represents what the railroad companies are 
paying for an advertisement, for the comfort and pleas- 
ure of its patrons, and the beautification of the city. The 
interest on this amount is $100,000 per annum. How 
much yearly advertising would the newspapers, read by 
the patrons of the station, furnish the four or five rail- 
roads using it for $100,000 per year, and would it be as 
effective as that provided by the railroad companies in 
furnishing a beautiful as well as a utilitarian structure? 
An analysis of the cost of other named extravagant ter- 
minals would disclose similar results. It must also be 
borne in mind that this construction is to provide for the 
next 30 years or more. 

An editor in South Bend, Ind., has really approached 
this subject in a broader spirit than those of some of our 
great newspapers. He says: “It is true that much more 
money has been spent in these terminals than the effi- 
ciency of getting to trains requires. But when Mr. Gor- 
don warns us that we ought to be satisfied with struc- 
tures built purely for efficiency, sacrificing architectural 
beauty to revenue producing, it is not plain that he is 
taking the right stand. 

“In the middle ages communities built magnificent 
cathedrals—and paid for them—and who questions the 
ennobling effects of these rich and spacious structures 
on all beholders? They satisfied and glorified the lives 
not only of those who built them, but also of their de- 
scendants. The genius of the American people runs to 
transportation and to business. Why not express through 
those mediums the artistic soul of the nation? Who that 
ever stood before the massive pillars of the North West- 
ern station in Chicago, who that ever walked the floor of 
the “wasteful” concourse in the Pennsylvania station in 
New York with its noble space and simplicity, its aston- 
ishing and grateful silence, can ever think of them with- 
out a thrill?” 

Three notable pieces of steam railway electrification 
have been placed in operation during the year. The first 
is on the Norfolk & Western, where an electric service 
for heavy coal freight traffic has been inaugurated be- 
tween Bluefield and Vivian, W. Va. The second impor- 
tant installation is on the Pennsylvania main line be- 
tween Paoli and Broad street station, Philadelphia, where 
the suburban passenger service is operated electrically. 
The work involves 20 miles of four-track railroad, in 
places complicated by additional tracks and intricate yard 
work. The third piece of work is on the Chicago, Mil- 
waukee & St. Paul, where 113 miles of main line between 
Three Forks and Deer Lodge, Mont., was: placed in 
operation, and the electrification is to be extended as 
rapidly as possible over 440 miles of road from Harlow- 
ton to Avery, Idaho. 

The most important piece of railway construction of 
the past year, the Clark’s Summit-Hallstead cut-off of 
the Delaware, Lackawanna & Western, was put into serv- 
ice November 7, 1915. The largest concrete bridge in 
the world, the Tunkhannock viaduct, is on this work. - It 
is 2,375 feet long, with ten spans of 180 ft. each and two 
spans of 100 ft. each, with a height of 240 ft. above the 
surface of the stream and 300 ft. from bed rock. 
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One of the few pieces of heavy railroad construction 
in progress at the present time is the Chesapeake & Ohio 
Northern from Edington, Ky., to Waverly, O. A bridge 
over the Ohio river at Sciotoville forms an important 
feature of the project. The notable feature of this 
bridge is the superstructure for the two channel spans, 
each 775 ft. long. This superstructure consists of a single 
symmetrical truss structure, 1,550 ft. long continuous 
over three supports. It will be unusual also for the fact 
that the trusses are said to be the longest and heaviest 
tiveted trusses ever built in America. 

The construction of the Quebec bridge containing the 
world’s longest span, 1,800 ft., has progressed during 
the year. At the end of the working season of 1915, 
about 44,000 tons of _a total of 63,000 tons had been 
erected. Another notable piece of railroad bridge work 
is that of 977% ft. Hell Gate arch of the New York 
Connecting railroad, where the closure was successfully 
accomplished on October 1, 1915, or four months after 
work on the main arches began. During that period, 
13,000 tons of material was placed. 

The moving of three 240-ft. double track spans on the 
P., C., C. & St. L. proved an interesting feat in bridge 
construction. The new bridge was erected beside the 
old bridge, and after all arrangements had been per- 
fected and the last train had crossed the bridge, in its 
temporary position, the tracks were broken and in seven 
minutes the bridge was in the new position, having moved 
a distance of 47 ft. The time during which the tracks 
were disconnected was 10 min. and 17 sec. 





Report of Secretary 


The Association has made decided progress in the 
year just passed in “the advancement of knowledge per- 
taining to the scientific and economic location, construc- 
tion, operation and maintenance of railways.” In addi- 
tion to the usual bulletins and proceedings issued during 
the year, the new Manual has been placed in the hands 
of members. The Manual will add materially to the pres- 
tige of the Association. The membership is increasing 
steadily, the net gain for the year being 100. members. 
Owing to the depressed business conditions prevailing 
during 1915 and the slowness of collections, the receipts 
have been reduced, resulting in an excess of disburse- 
ments over receipts of $3,431.87. This decrease, it is 
believed, will be more than offset during the present year 
by the proceeds from the new Manual and increased 
collection of dues, etc. 


MEMBERSHIP. 
Number of members at last annual report...............00.. 
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FINANCIAL STATEMENT. 


Pe ee Oe fT AOI. os 6 6ic0's 6s che ¢ 00 0.000 016 oe cnet $17,312.27 
Receipts during the year: 


I NE ing edie: sgh + cme ele en ae $ 1,000.00 
RI Na aS versa opis s 8:5 0% 4.55 hob oem es bie VS VR Ges 5,185.00 
From subscriptions to Bulletin .............6.5... 5,342.35 


From binding. Proceedings and Manual........... 496.50 


From sale- of Proceedings ......6.cccsccecesvecces 3,319.48 
Bom BAle- OC MAW UOd -oirace o-06.0 be viere ye 8 one ore o'e'e we 16056 ec 138.61 
Pe Be Ae I 50a 0 od.ts 6.3.0 05:0 be yh tnaee cho 497.57 
From sale’ of specifications’ ......... ccc cece ecseoed 136.45 
Dp | ge 2 a oe rer re 334.35 
UE RUNES eo Vike po tlowinsy ca hicesS8 ices oho eevee 125.10 
From. interest on bank balance............... 5 tes 123.85 
From interest on investments ............eeeeeee 275.73 
WOM GANS DE MAMBOE oi ois es aie os Sele vie dvuslede 42.00 
From sale of dinner tickets .........2 00 00% o0.0 gone 1,277.50 
From miscellaneous .............. aegis oat aes ime aes 32.15 
From American Ry. Assn. (Rail Committee)...... 5,792.03 « 
EE CI Es enn ein cet ewh 0 bho dah a's's oa eed ot $24,118.67 
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For stationery and printing....................... 557.90 
Pe OD on nc 0d abe Se ocho So kek SEL oes * cere 
Oe ED. 0. ou sios wh dbie'edn bee ddbi keine aE 5,921.35 
UN EE ose sched sd dcbhen se cima se Stee. 32.2 
00 eee eee RS 5,600.00 
i ae. Rann Cee - AL Sa 21.95 
~~ eRe rity - hed 859.38 
For telephone and telegrams .................... 133.84 
For COmMmpMGee GEPOMBES ..... 6. nce cc ec ccccstecsss 103.55 
POP ENE ibe onus bash odeddcien shah). oe 346.47 
a WE bone sos occ dn ho ¥RAS Co CRCESERS Co ee 1,064.96 
OE REN: ong boo a skp chads oC ac 480.07 
ST NE id ane acon yh os hsek soir aeons 29.20 
For annual meeting expeMses .................... 1,700.75 
RRR pga ctrysheo a eater ae aie coat 8.30 
PO MD nase b od wkd Sobek awe OL bhsbs oh eee OE 49.80 
SERRE EEE Stef ANSE ERs ie eet 102.95 
For compiling general index ..................0.. 550.00 
For contribution to Electricity Committee........ 225.00 
Bra + TI I i os ae eate 5,795.58 
NN ns cass one Sanctacachoukeas $27,550.54 
Excess of disbursements over receiptS..................0-. 3,431.87 
Balance on hand Dec. 31, 1915............cccescccceees $13,880.40 
STRESSES IN TRACK FUND. 
Ee Oe OO BOE inn dn spb bveensdd osobpcwesnne $ 9,767.30 
Recelges Guam imterent fm 2915... 5.50. etc ccwccccccscccs 278.85 
$10,046.15 
Expenditures during 1915: 
CN oe cas nawhas ba0cuw bc maes $ 70.4 
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pS RES ENS IES SPE p d aeRQaE NERR  Cia 19.83 
I oe Se ew bee Abad bac ewan 7.95 
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ns ein kop sh ees catcher hice ns Soe wis 16.41 
I i an ie Ee a we a ee ei mag te ir te 1.30 
ee es cue Le cu Saree ce hte heen 69.15 
PS ccs cia on beSbeSds ke cieS nen eda canbe. 12.23 
OS NR kn bab ces awakes edecn cds $ 2,980.87 
Balance of fund on hand Dec. 31, 1915........ $ 7,065.28 


(Signed) E. H. Fritcu, Secretary. 
Report of the Treasurer 


Reeds ek me Fe BPI ions cow kbc nks so dabadpisoceve $17,312.27 
DO ee J ca nnas ne scacenaebh'sbscokkee $24,118.67 
Paid out on audited vouchers .................... 27,550.54 

Excess of disbursements over receipts.......... $ 3,431.87 3,431.87 

ee ee ee rer rere $13,880.40 
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Consisting of: 


Six railway bonds, at cost ................ $ 5,206.06 
Four N. W. Park Dist. bonds, at cost...... 4,062.00 
Cash in Standard Trust and Sav. Bank.... 4,612.34 


$13,880.40 
STRESSES IN TRACK FUND. 





I: OU OR a, i i ea ee ais bate $9,767.30 
penceawes “trom sncerent Im 1915... cis cece cascadpieweesdane 278.85 

: $10,046.15 
Paid out on audited vouchers in 1915............. cece eens 2,980.87 


Balance of fund on hand Dec. 31, 1915................. $ 7,065.28 


The securities listed above are in a safety deposit box 
in the vaults of the Merchants Loan and Trust Company, 
Chicago. (Signed) Gro. H. BREMNER, Treasurer. 


A. S. Baldwin (Ill. Cent.): Before proceeding with 
the regular order of business I would like to bring’ 
the matter of the general index to the attention of 
the members. It has been found that the preparation 
of this index involves considerable cost, amounting 
to over $2,000. Under the constitution of the associa- 
tion all publications are furnished free to members, 
At the same time the financial condition of the asso- 
ciation is such that it cannot take this additional bur- 
den without having a deficit, and in consequence it 
has been decided by the Board of Directors that a 
motion should be made before the house that a rea- 
sonable charge be made to the members for this 
book. This is a general index—detail indexes have 
been furnished with all the volumes. I therefore offer 
the following resolution : 

Resolved, that on account of the cost of production 
and publication, the index now being prepared shall 
not be presented to members free, but be furnished 
at the following prices: To members, paper $1, cloth 
$1.50, half morocco $2. To non-members, paper $2, 
cloth $2.50, half morocco $3. 

(The resolution was carried.) 


Report on Signals and Interlocking 


The following subjects were assigned : 

1. Make critical examination of the 
subject matter in the Manual, and sub- 
mit definite recommendations for 
changes. 

2. Continue the study of economics 
of labor in signal maintenance. 

3. Study the problem of signaling 
single-track roads with reference to the 
effect of signaling and proper location 
of passing sidings on the capacity of the 
line. 

4.- Present, for approval, specifica- 
tions adopted by the Railway Signal As- 
sociation, which, in the judgment of the 
committee, warrant consideration. 

5. Requisites for switch indicators, 
conveying information on condition of 
the block to conductors and engine- 
men. 

No revisions of the manual are recommended. The 
committee believes that revisions deemed necessary at 
this time have been made in the edition in course of prep- 
aration at the time of writing this report. 


Economics oF SIGNAL MAINTENANCE 


In 1914 the committee submitted a preliminary report 
on this subject, which was received as a progress report. 
Since that time the committee has given the subject 
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further study and submitted a report 
embodying its final conclusion. This re- 
port was submitted to the Railway Sig- 
nal Association in 1915 by its Commit- 
tee on Signaling Practice and accepted 
as information. 

In the preliminary report on this sub- 
ject, 1914, it was stated that signal work 
draws men from every class of me- 
chanics. Any of these different classes 
can be developed into general signal 
men, but, in the present state of the art, 
a training along electrical lines is almost 
universally essential. 

With practically all classes of me- 
chanics existing on a division, if it is 
determined to use them on signals as 
well as other work, the question arises 
as to how they shall be handled. The 
superintendent need not necessarily be 
a signal expert to handle the business of the company 
satisfactorily; by using judiciously the knowledge ac- 
quired by the departments, with a proper consideration 
for costs, he can so arrange the expenditures on the 
division that the maximum net revenue will result. 
It can hardly be expected that he will have or retain 
sufficient knowledge of the details to enable him even 
to supervise the signal work. The heads of other well- 
recognized departments have spent their lives doing 
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actual work or handling busy executive jobs along 
the:r own lines and studying sufficiently to keep up with 
the progress made. So that, if the signal work on any 
division is of sufficient importance to affect the com- 
pany revenue materially, or if adequate maintenance of 
the signaling would materially affect the efficiency of 
train service, it would appear that men specially trained 
in signal work should be used for its supervision. 

{n all branches of engineering activities there are 
found specialties which apply only to the one under con- 
sideration and which can only be learned by experience. 
The track circuit with its relay is one of these specialties 
in signal work which, while it involves no new principles 
generally, is a combination which is not found in any 
other activity and must be studied as a part of signal 
work. Because of the necessity for the display of cor- 
rect signal indications, the circuits must be studied from 
an entirely different standpoint from those found in other 
branches of electrical engineering; and the demand gen- 
erally for fool-proof apparatus and its maintenance in 
such condition creates a demand for men especially edu- 
cated in a practical way to think and act correctly in 
emergency in accordance with established standards and 
practices. 

In civil engineering activities a laborer can drive stakes 
or hold level rods and only a very limited education is 
necessary to run levels and work out the simpler prob- 
lems with a transit; but when the positions of division 
or chief engineer are under consideration, either general 
education or long practical experience, which has in- 
cluded special education, are necessary to fit the: man for 
the job. ; 

As with civil engineering or other activities, so it is 
with signal work; many of. the operations can be carried 
on by untrained men. A large share of the work involves 
very little knowledge; but if men are used for these 
duties in connection with others .of the same general 
character in other. activities, there seems no way by 
which they can progress or learn the things that will fit 
them properly to inspect arid mairitain the more com- 
plicated parts of the installations, except. through the 
medium of practical experience, which, in turn,. must 
involve a general force devoting its entire time to signal 
work or closely allied activities. 

Because the main controlling power of signal appara- 
tus is electrical and because the special training required 
is so different, a combination of signal and track forces 
was not recommended, as a means of obtaining economy 
and efficiency in signal maintenance. Occasionally, how- 
ever, it will be found practicable and economical to com- 
bine forces engaged in maintaining various electrical 


features on a railroad, with those maintaining signals. 


But, as a general proposition, economy and efficiency will 
be produced to a higher degree by co-operation than by 
combination; and this rests entirely with the officer in 
charge, in the arrangement of the forces available. 

The committee recommended that the report on “Eco- 
nomics of Signal Maintenance” be accepted as informa- 
tion. 

CAPACITY OF SINGLE TRACK 


This subject was assigned at the outset to a sub-com- 
mittee, consisting of Messrs. Peabody (chairman), Ames, 
Denney, Eck and Patenall, to which Messrs. Dodgson, 
Ingalls and Scott have since been added. The same 
subject is assigned by the Railway Signal Association to 
its Committee on Signaling Practice and the work is 
carried on jointly by the two committees. The first 
work of the sub-committee was to prepare an outline or 
classified schedule of the various characteristics affect- 
ing the capacity of single track. This outline, after dis- 
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cussion and amendment at several meetings, has been 
accepted by the committee as a guide in the study of the 
subject. 

This year the sub-committee was fortunate in securing 
the co-operation of F. L. Dodgson, consulting engineer, 
General Railway Signal Company, who has given a good 
deal of study to both phases of the subject—the sig- 
naling of single track and the effect of the number and 
location of passing sidings. Mr. Dodgson has con- 
tributed an analysis of the effect of passing-siding loca- 
tion on the capacity of single track, in which are de- 
veloped formulas for determining the theoretically cor- 
rect locations of a given number of passing sidings on a 
given piece of single-track road to secure the maximum 
capacity in trains per day, and for determining the the- 
oretical number of trains that can be moved with a 
given number and arrangement of sidings. Such factors 
as the time consumed in taking siding, stops for water 
and movement of trains in sections, are introduced and 
specific examples are given. 

A portion of this analysis, developing the principal 
formulas, was submitted for the information of the mem- 
bers and to show the basis of the committee’s work on 
this part of the subject. An abstract of this analysis was 
— in the Railway Age Gazette of December 24, 

The committee recommended that the matter on Ca- 
pacity of Single Track be accepted as a progress report. 


SPECIFICATIONS OF THE RAILWAY SIGNAL ASSOCIATION 


The committee submitted the following list of matters 
acted upon by the Railway Signal Association at its con- 
vention in 1915 and adopted by letter-ballot in 1916, in- 
cluding certain revised titles: 


Text 


Battery, Primary: 
Caustic-soda, Instructions for Maintenance. 
Dry, Instructions for Testing and Maintaining. 
Gravity, Instructions for Maintenance. 
Battery, Storage: 
Lead-type, Description of—Eliminated. 
Nickel-iron alkaline, Specifications. 
Stationary Lead-type (not of the Pure-lead type), Specifications. 
Choke Coils for Signaling, Requisites. 
Indicator, Take-siding. 
Lamps, Incandescent Electric, Specifications. 
Lightning Arresters for Signaling: 


Requisites. 
Vacuum-gap, for Voltage Ranges 1 and 2 (175 volts or less), 
Specifications. 
Reactors for Line and Track Circuits, Specifications. 
Drawings 
Bracket Posts: 
CPE PRON SOR! is doisee Unies SEES Soke E see emen ees 1198 
Guides for Vertical Connections On.........--+...eeeeeeeeees 1196 
Cn, PRE GEINGE CAINS 6 6 ocho 0b ee 08 eK Aww We tees 1020 
Tim FOE a amino oo ha ee FON Ea WS ae OLS 6S OTK BCA we SSeS Hee 1028 
PG. dee ea 2h ee wade Sea cwaienc~ cade arabe se ee ae 1027 
Ce I OE. on dir. 5.s Sad weak oh eMa ad Os 0 me's, Calne mas 1029 
Pipe, Crank Bracket Fittings for................5- 1024 and 1025 
Cranke,: AGIUSUINE, TOP -BIMURID.-. 6oc sine ceccdavecct¥aeu cys onaeett 1361 


Jaws for One-inch Pipe: 

Screw, for GeroweGs Mast -GIGMOIs iio vj. oso caixc cee cat ceases 1360 
Lamps, Incandescent Electric 
Machine, Two-lever ‘Wall 
Masts, Signal: e 


Guides for Vertical Connections ‘ORs oo. 6... se eiccacecieces 1023 

Oe By Fea RE er Oe Peres re ere ety weer a -¥e eee eee 1021 

IC NE EO hee sé ead a cwialoM Calon be aw ee decd gee dene’ 1022 
Ladders: 

ME i cS a aia a creda ES Cadden eRE oRMELEOES UKs Rae NO Da es 1027 
CO SN UII a oceanic a f ccie wc eM OR awl beau dead ee 1029 
Bracket-post: 

MINI TR Ed (ek. 5 la" pies cade ohiwta ee aw ee Nose S orale mead 10°8 
Ground: 

Ait ies Cee Bale. cdi ha tiakiedtad usb d «eda ennee 1361 

Tang Ends with Screw Jaws for .........ccceeceeneess 1360 

Signals: 
One-arm Mechanical Ground .......ccceceeeeeeecccenevens 1043 
Two-arm Mechanical Ground. ........e.ccceccccrrenseseeens 1044 
Three-arm Mechanical Ground ........-cee cece eee eee eees 1045 
Tang Ends for One-inch Pipe: 
With Screw Jaws for Ground-mast Signals................ 1360 


The committee recommended that this list of Railway 
Signal Association specifications and standards be pub- 
lished in the Manual, as supplementary to the list previ- 
ously inserted, for the information of the members. 












REQUISITES FOR SWITCH INDICATORS 


The committee has continued the study of this sub- 
ject with the purpose of adapting to single-track con- 
ditions the requisites, etc., previously submitted, but has 
not yet devised a satisfactory form, and therefore re- 
ported progress. 


RECOMMENDATIONS FOR NEXT YEAR’S WorRK 


Since Committee X and the Committee on Signaling 
Practice, of the Railway Signal Association, have nearly 
the same members and always meet jointly, it is con- 
venient to have the same subjects assigned to these two 
committees. The committee therefore submitted the sub- 
jects assigned to the latter committee with the recom- 
mendation that they, or such of them as the Board of 
Direction may choose, be assigned for next year. 

2. Report on applications of aspect for instructions 
to trains to take siding at a non-interlocked switch. 

3. Formulate and submit requisites for switch indi- 
cators, including method of conveying information as 
to the condition of the block to the conductor and en- 
gineman. 

4. Investigate automatic train control. 

5. Study the problem of signaling single-track roads 
with reference to the effect of signaling and proper loca- 
tion of passing sidings on the capacity of the line. 

6. Analyze the signal schemes which have been pre- 
sented to the Association. State specifically for what 
purpose each aspect and indication shall be used, and 
what action is required of the engineman. 

7. Investigate the various methods of giving signal 
indications other than by means of the semaphore. 

8. Recommend aspect for highway crossing signals. 

To these should be added as a standing instruction: 

Present the specifications, standards, etc., adopted by 
the Railway Signal Association during the year. 

The committee further recommended that the subject, 
“Adaptation of design of movable bridges to signal and 
interlocking appliances required,” be assigned jointly to 
Committee X V—on Iron and Steel Structures, and Com- 
mittee X. 

Committee: C. C. Anthony (P. R. R.), chairman; J. 
A. Peabody (C. & N. W.), vice-chairman; Azel Ames 
(Kerte I W. & C.), H. S. Ballet (G. C. T.), C. A. 
Christofferson (N. P.), C. E. Denney (U. S. & S.), 
F. L. Dodgson (G. R. S.), C. A. Dunham, G. N.), W. 
J. Eck (So.), W. H. Elliott (N. Y. C.), G. E. Ellis (1. 
C. C.), M. H. Hovey (Con. Eng.), A. S. Ingalls (N. Y. 
C.), A. M. Keppel (Wash. Term.), H. K. Lowry (C. R. 
I. & P.), J. C. Mock (M. C.), F. D. Patenall (B. & O.), 
D. W. Richards (N. & W.), A. H. Rudd (P. R. R.), W. 
B. Scott (S. P.), A. G. Shaver (Con. Eng.), Thos. S. 
Stevens (A. T. & S. F.), W. M. Vandersluis (I. C.). 


Discussion 


C. C. Anthony (chairman): Of the subjects as- 
signed to the committee, subject No. 2 is, “Continue 
the study of economics of labor in signal mainte- 
nance.” The keynote of this report will be found in 
‘the conclusion, and that is the co-operation rather 
than combination of forces is the best means for at- 
taining efficiency and economical results. If there is 
no discussion I will move that this report on eco- 
nomics of labor and signal maintenance be received 
as information and appear in the proceedings. 

(The motion was carried.) 

Mr. Anthony: Subject 3 is, “Study the problem of 
signaling single-track roads with reference to the 
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effect of signaling and proper location of passing sid- 
ings on the capacity of the line.” . As stated in the 
introductory paragraph, the sub-committee to which 
this subject was assigned was very fortunate in secur- 
ing the co-operation of F. L. Dodgson, consulting 
engineer, General Railway Signal Company, who sub- 
quently became a member of this association and 
was made a member of that sub-committee. Mr. 
Dodgson has presented an analysis of the location of 
passing sidings on single track. This analysis may 
seem slightly elementary at the start, but the com- 
mittee feels that it is a very valuable contribution on 
the subject, as it develops definite formule for de- 
termining the proper locations of passing sidings. Mr. 
Dodgson has continued this work, and has prepared 
a second chapter on the same subject, which is now 
ready for submission to the Railway Signal Associa- 
tion by its committee on Signals and Interlocking, 
and we expect it will come before this association 
next March. We submit this report as a progress 
report. I move that the report on capacity of single 
track be accepted by the association as a progress 
report. 

(The motion was carried.) 

Mr. Anthony: Under Subject 4, following the action 
taken last year, the committee presents a list of the 
specifications, standard drawings and so forth adopted 
by the Railway Signal Association. The proposal of 
the committee is that this list be accepted in the same 
way as supplementary to the list already in the Man- 
ual, to bring the information up to date. I move that 
this list be accepted as information and published in 
the Manual. 

(The motion was carried.) 

Mr. Anthony: That finishes our report so far as 
completed material goes. We are unable to submit 
anything on requisites for switch indicators, subject 
No. 5. We are studying that subject. 

H. R. Safford (G. T.): A great deal of difficulty 
is being met by railroads in working out grievances 
in interlocking due to the fact that there is not very 
much uniformity in the expressions in such contracts 
covering obligations and the rights of the various 
companies. It is true in some of the states we are 
drifting into the practice of having all crossings cov- 
ered by an order of the Commission, as in Canada, 
but the efforts which are being made to-day by the 
railroads to put into proper form a contract cover- 
ing crossings, which has been in use a good many 
years, we are finding a good deal of trouble, due to 
the differences as to responsibilities and obligations. 
I have reason to believe that some progress can be 
made along this line by this committee. 

The President: For the information of Mr. Safford 
and members of the association, I will say that this 
subject is already before the Board of Direction. 

C. E. Lindsay (N. Y. C.): I would like to call 
attention to the last recommendation of the committee. 
The interlocking of drawbridges concerns the bridge- 
man, the signalman and the trackman. I move that 
the Committee on Track be added to the joint con- 
sideration of that subject. 

The President: I think that all that it is necessary 
to do is to refer this to the Committee on Outline of 
Work, and the matter will be brought to the atten- 
tion of the Board at its meeting Thursday. 

(The committee was then excused, with the thanks 
of the association.) ; 











March 22,.1916 


The Board of Direction assigned the 
following outline of work: 

(1) Make a critical examination of 
the subject-matter in the Manual and 
submit definite recommendations for 
changes. 

(2) Report on the principles govern- 
ing the use of railway signs. 

(3) Continue the study of concrete 
fence posts. 

The committee makes no recommen- 
dations for changes this year in any 
portion of the Manual, upon which it 
reported last year. Neither were 
changes recommended in the conclu- 
sions adopted by the Association three 
years ago, relative to track construc- 
tion and flangeways at paved street 
crossings and in paved streets. This 
subject had been considered carefully 
by the committee at that time, and without .a_ thor- 
ough review of the information from which the conclu- 
sions were drawn, it was considered unwise to suggest 
changes. However, when the above conclusions were 
recommended for inclusion in the reprint of the Manual 
without revision, rather strong opposition developed, 
which seemed to center particularly about the para- 
graph recommending the use of a 141-lb. 9-in. girder 
rail. After a somewhat detailed discussion of the vari- 
ous phases of the subject, the committee requested that 
this paragraph be referred back for further study, feel- 
ing it might be able to secure additional information 
from which to draw conclusions or recommend changes 
in the conclusions already submitted. 

Two distinct conditions are implied in the subject 
as assigned: a style of construction suitable for use 
at paved street crossings, and one suitable for tracks 
laid in paved streets. A study of the earlier report 
would seem to indicate that the conclusions were in- 
tended to be applicable more especially to the con- 
struction of tracks in paved streets than at paved 
street crossings, although there is no essential differ- 
ence in the principle involved, except in scope. The 
committee believes that separate conclusions are nec- 
essary to cover each condition. 

It would undoubtedly be most objectionable to the 
railroads to be compelled to use special rail with com- 
promise joints at a few isolated street or road cross- 
ings, even though they might be of more or less im- 
portance. In many cities, however, the railroads have 
either commercial sidings or main tracks located in 
paved streets for varying distances, occasionally miles 
in length. 

If the vehicular traffic on these streets is heavy and 
they are paved with standard granite blocks of an 
average depth of 6 in., the ordinary T rail is not deep 
enough to provide a proper sand cushion over the 
ties. This has brought about the very general use 
of the 141-lb. 9-in. girder rail with flangeway, although 
a slightly shallower rail might prove just as satisfac- 
tory. On the other hand, if the vehicular traffic is 
light and other conditions are favorable to the use of 
sheet asphalt, asphalt, wood or vitrified blocks, the 
regular T rail construction is not only possible but 
preferable. 

There are a number of factors which should be con- 
sidered carefully in planning such construction, as the 
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character of material upon which the 
tracks are laid, the style of paving, etc. 
If the subgrade is perfectly dry and 
thoroughly drained naturally and the 
street is paved with sheet asphalt or 
grouted blocks on a substantial concrete 
base, the matter of drainage is not so 
important, as conditions tend to improve 
with age. If, however, the subgrade is 
naturally wet, the question of drainage, 
regardless of the character of the con- 
struction above, is most important. Each 
case should, therefore, receive such at- 
tention as the surrounding conditions 
would seem to dictate. 

In the discussion of this subject before 
the last convention, objection was made 
to the paragraph of the conclusions 
relative to having paving conform to 
municipal requirements. As the use of 
public streets can only be acquired by ordinance or 
other legislative act, the railroads can generally rest 
assured that such occupation will be conditioned on their 
compliance with municipal requirements, which gener- 
ally are construed to cover the best and most improved 
construction in the respective cities. Almost invariably 
this will be of much better type than that in use when 
occupation was granted. Nor does it always rest at 
that, but frequently it is conditioned on the railroads 
doing additional work as part of the franchise. 

In growing cities and towns, especially in the West, 
the demands for carrying the standard street pavement 
across tracks at street intersections have become so 
frequent and insistent that it is of great importance 
to the railroads. In many cases the municipalities 
require a concrete base under and between the ties. 


Cypress or creosoted plank—~ {White oak. 3x/2"White oak) Sand. 
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Proposed Standard Track Construction in Paved Streets 


This form of construction has not always proven satis- 
factory under heavy railroad traffic, and hence the 
results have not warranted the expense. The use of 
ballast under high-speed tracks seems to be more sat- 
isfactory from every standpoint because of its elastic 
qualities, a concrete base being too rigid. 

In Kansas City an ordinance was passed a few years 
ago requiring the use of a concrete base and paving 
material to correspond to that of the street adjacent. 
Following the passage of this ordinance, a committee 
composed of railroad and city officials was appointed 
to investigate and submit a plan for a type of the con- 
struction which would be mutually satisfactory. The 
result of the committee’s deliberations was a type of 
construction unquestionably better adapted to gen- 
eral conditions than that required by the ordinance. 
The former ordinance was then repealed and another 
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enacted. The fundamental principle underlying the 
design is that the street paving adjacent should in no 
way be connected to or be dependent upon the track, 
thus giving it a chance to change its position slightly: 
vertically without disturbing the surface of the cross- 
ing or that of the adjacent street paving. 

The construction consists essentially of the stand- 
ard track construction of the several railroads on stone 
ballast with proper provision for taking care of the 
drainage. The street paving is separated from the track 
construction, and held in position by a 3-in. by 12-in. 
timber curb supported on substantial posts located at 
intervals of about 4 ft. just outside the ends of the 
ties. The track space is covered by a single or double 
plank floor, as may be required to meet traffic condi- 
tions. The flangeways are provided by the use of a 
relaying rail of lighter section than the running rail, 
laid on its side. This general type of construction 
has been adopted by the Chicago, Rock Island & Pa- 
cific, and it is said to be giving satisfactory service 
where it has been used. 

The Atchison, Topeka & Santa Fe has used two 
types of construction at paved street crossings, which 
are said to have given satisfaction where used. One 
consists of the standard track construction imbedded 
in concrete from a point 12 in. below to the top of 
the ties. Upon this is placed a sand cushion and vitri- 
fied brick paving. The other construction is similar, 
except that provision is made for a bed of ballast be- 
tween the concrete base and the ties, the thickness 
depending on the character of the traffic, 6 in. being 
used for high-speed service and nothing for yard serv- 
ice. Rails of a lighter section set upright on blocks 
to provide proper elevation and bolted to the running 
rail at intervals of 6 ft. for flangeways have been 
used, the proper flangeway being maintained by the 
use of fillers or separators. This style of flangeway 
is claimed to be more satisfactory than that: where 
the rails are laid upon their sides, in that there are 
no sharp edges exposed to damage automobile tires. 

The Illinois Central has used several different types 
of construction in paved streets and at paved street 
crossings: These types have generally consisted of 
a 6-in. concrete base under the ties, with the space 
between filled to the tops of the ties. On this base 
the various forms of paving have been laid, the rail 
in each case being the standard T rail of the company. 
The flangeways have been formed by fitting the pav- 
ing blocks against the web of the rail by beveling 
the blocks and by the use of rails laid upon their 
sides. No suggestion is made on the plans as to 
drainage, this feature being left open to be treated 
as occasion required. The Pennsylvania Lines use 
their standard track construction with rail flangeways 
and plank crossings. ~ 

After a careful study of the plans received and of 
construction with which the members of the com- 
mittee are familiar, it has reached the conclusion that 
two distinct conditions are to be met and that three 
distinct forms of construction are desirable. 

’ For paved street crossings, where the general di- 
rection of traffic is at right angles to the track, the 
regular standard track construction of the several rail- 
roads should be used, and the space occupied by the 
track or tracks planked over. The flangeway should 
be formed by using a rail laid upon its side and prop- 
erly secured to the ties or set upright and bolted to 
the running rail, the flangeway being maintained by 
a continuous iron or steel filler, made in short sec- 
tions to permit its use when necessary on curved 
tracks. Where the flangeway rail is set upright the 
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side of the head of the rail adjacent to the flangeway 
should be beveled to an angle of about 45 deg. to 
prevent horses’ feet from being trapped. 

For tracks located in paved streets, subject to heavy 
traffic requiring granite block paving, the construc- 
tion should consist of stone or gravel ballast not less 
than 12 in. deep, treated ties and 141-lb. 9-in. girder 
rails, the paving within the track limits complying 
with municipal requirements as to depth of base, 
thickness of sand cushion, sealing of joints, etc. 

For tracks located in streets subjected to light traffic 
only, the construction should consist of standard track 
construction, using treated ties and stone or gravel 
ballast, the space occupied by the tracks to be paved 
to meet municipal requirements. 

In the course of its investigations the committee 
found a number of schemes in use to provide flange- 
ways at road and street crossings and in paved streets. 
A form in very general use is that provided by laying 
a rail on its side with the head resting against the 
web of the running rail and the base against the edge 
of the adjacent planking or other paving material 
used between the rails. Objection to this style of 
flangeway has been made in some quarters because 
the base of the rail has been known to work up above 
the adjacent paving and cut or damage automobile 
tires. This objection could no doubt be eliminated 
by securing the rail to the ties by the use of lag 
screws or spikes, as is done by some roads. The ex- 
pense of drilling the rail at intervals of about 4 ft. 
would be somewhat objectionable, but would be much 
cheaper even then than the commercial flangeways 
now on the market. Another and more serious objec- 
tion, however, to this style of flangeway is the fact 
that it cannot be used at joints in the running rail 
without cutting out the head opposite the angle bar 
or eliminating the flangeway entirely at the joints, 
which is frequently done. 

Another form of flangeway quite common in plank 
crossings is either to leave sufficient space between 
the gage line and the adjacent planks or to bevel 
them to fit. This form is objectionable in that the 
opening is deep and horses are liable to get their feet 
caught in it. In case two thicknesses of plank are 
used the depth of flangeway can be diminished by 
fitting the lower plank over the base of the rail. The 
wear and tear from passing wheels on this form of 
flangeway is usually rapid, requiring frequent renewal 
of the planks. 

Another method is to fit one of the various forms 
of paving blocks against the web of the rail between 
the head and base. This form of flangeway would 
probably prove satisfactory in tracks where the speed 
of trains is low, but could not be recommended for 
use in high-speed tracks. 

The form of flangeway which most nearly meets 
all requirements, at a moderate cost, is that provided 
by the girder rail now extensively used in the con- 
struction of tracks in paved streets, and to which at-. 
tention has already been called in this and p:evious 
reports. 

There are some forms of proprietary flangeways on 
the market which have good points in theit favor, 
among which may be mentioned the simplicity of in- 
stallation, low cost of maintenance, safety to horses 
or other animals using the crossings and freedom 
from sharp edges, which would cut or otherwise dam- 
age automobile tires. The first cost, however, may 
delay their general adoption, although it is bélieved 
the above-mentioned advantages will in time warrant 
their use in all important crossings. 
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A study of the cost per linear foot of track of the 
various forms or combinations used to provide flange- 
ways, based on the use of new steel rails in the track 
at 114 ct. per lb. and relaying rail for flangeways at 
1 ct. per Ib., results as follows: 
100-lb. T rail, $1; labor fitting planks, $0.10; total, 
$1.10. 
100-lb. T rail, $1; 
total, $1.20. 
100-lb. T rail, $1; 75-lb. flange rail, $0.50; total, $1.50. 
100-lb T rail, $1; metal flangeway, $1; total, $2. 
141-lb. girder rail with flangeway, $1.40. 

In the above statement showing cost data no allow- 
ance has been made for the cost of labor laying the 
track rail, as it was assumed to be in place. The cost 
of putting down the planks, laying adjacent paving 
blocks, placing flangeway rails and installing pro- 
prietary flangeways would vary so little as to make 
no appreciable difference in the cost per unit after the 
track is constructed. It should be stated that with 
the exception of the form first mentioned all the above 
flangeways can be used in paved street crossings, 
should this style of construction be required. 

From the above it will be noted that the cheapest 
flangeway is that furnished by dressing and placing 
the crossing planks a sufficient distance from the gage 
of the rails to provide the necessary space. The use 
of paving blocks fitted to the webs of the rails and 
either grouted or filled with paving pitch, is some- 
what more expensive and not so well suited to high- 
speed traffic as the other forms, but very satisfac- 
tory for use in commercial tracks laid in paved streets. 

For important street crossings, where the depth of 
paving will permit the use of the regular T rail, or 
where the crossings are planked, the most desirable 
flangeway from the railroad company’s standpoint is 
that formed by the use of relaying rail properly se- 
cured to the ties with lag screws or other satisfactory 
form of fastening. With this style of flangeway it is 
highly desirable that the track, where practicable, be 
laid so as to avoid joints in the crossings. ‘In the 
case of wide crossings this condition, of course, can- 
not be realized without the use of extra-length rails. 

In the matter of flangeways for tracks laid in paved 
streets, the committee feels that the most satisfactory 
construction is that obtained by the use of the 141-lb. 
9-in. girder rail with flangeway. This construction 
is cheaper in first cost than where a relaying T rail 
is used with the main rail to form the flangeway. It 
will permit the use of any kind of paving; provides a 
flangeway for the wheels; leaves no openings in which 
animals can get trapped; provides a shoulder against 
which to place the paving and requires no mainte- 
nance as long as the rail lasts. 


labor fitting paving blocks, $0.20; 


PRINCIPLES GOVERNING USE oF SIGNS 


Railway signs naturally fall under two divisions or 
classes: those applying to the general public, and 
those to the employes of the railroads. Of the former, 
the principal signs are public and private road cross- 
ings and trespass signs, while under the latter may 
be mentioned whistle and ring boards, clearance and 
mile posts, right-of-way monuments, bridge and 
trestle numbers, etc. The signs of the first class are 
quite fully covered by the laws and rulings or decrees 
of the public utility or railway commissions of the 
various states, while those of the second class are the 
results of expedients adopted from time to time to 
aid in the solution of operating problems and to in- 
sure greater safety. 

The laws of about 75 per cent of the states reported 
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state more or less specifically what shall constitute a 
legal highway crossing sign, that is, the general de- 
sign, the wording of the inscription, size of letters, 
etc. In no case, however, do the laws respecting 
trespassing state what inscription shall appear on 
trespass signs. In some states posting is required, 
but no suggestion of the wording to be used is made. 
In most cases, certain illegal acts are specified, but 
no style of warning is suggested, it being left to the 
civil authorities to make arrests and inflict such pun- 
ishment as the laws of the various states provide, 
usually fines or imprisonment, or both fine and im- 
prisonment, at the discretion of the court. 

The committee has not been able to secure any new 
information to submit on this class of signs this year. 
It has, however, made a study of the laws relating 
to the second class of signs, viz,, those applying to 
the employes of the railroads, and finds the only signs 
covered by laws, and that only, by implication, are 
whistle and ring boards. These signs are covered by 
a quite common provision in the laws of the different 
states and summed up by Mr. Stimson in his treatise 
on American statute law as follows: Every railroad 
corporation shall cause a bell (except in Kansas) of 
30 or 35 Ib. in weight and a steam whistle to be placed 
on each locomotive passing upon its road, and such 
bell shall be rung or whistle sounded (three blasts 
in Massachusetts) at the distance of at least 300 yd. 
or 80 rods from the place where the road crosses upon 
the same level and highway. This provision or a 
slight variation of it has been adopted by Alabama, 
Arkansas, Illinois, Indiana, Iowa, Kansas, Maine, 
Massachusetts, Nebraska, Nevada, New Hampshire, 
New Jersey, New York, New Mexico, Ohio, Okla- 
homa, Rhode Island, South Carolina, Texas, Utah, 
Vermont, West Virginia and Wisconsin. 

While the above statute does not contain any spe- 
cific provision as to the installation of or style of 
whistle or ring boards, the railroads have been allowed 
to establish such signs at their discretion for the pur- 
pose of calling the trainmen’s attention to the need of 
warning the public of the approach of their trains. 


RECOM MENDATIONS 


(1) In view of the variety of flangeways found by 
the committee in its investigations this year, it recom- 
mends that a further study be made with a view of 
determining the proper flangeway opening through 
crossing frogs where steam railroad tracks are crossed 
by trolley tracks at street crossings. 

(2) Investigate the possibility of a reduction of 
the number of roadway signs and the adoption of a 
standard sign for general use as far as possible. Also 
consider the location of signs, having in mind the mat- 
ter of safety for employes obliged to use the roadway. 

(3) Investigate the legal requirements relative to 
fencing right-of-way and providing stock guards. 

(4) The adoption and inclusion in the Manual of 
the proposed plan of street crossing. 

W. F. Strouse (B. & O.), chairman; G. E. Boyd 
(D. L. & W.), vice-chairman; R. B. Abbott (P. & R.), 


H. E. Billman (M. P.), E. T. Brown (B. & yas A: Ci: 
Copland (C. & O.), Arthur Crumpton (G. T.), J. T. 
Frame, L. E. cpg (B. & O.), Maro Johnson (I. C.), 
L. C. Lawton (A. T. & S. F.); G. L. Moore (L. V:), 
W. F. Purdy (W. P. iF Thomas Quigley (I. C.), 


C. H. Splitstone (Erie), committee. 


Discussion 


W. F. Strouse (chairman): The only portion of 
the Manual considered this year was that part bear- 
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ing on track construction and flangeways at street 
crossings and in paved streets, which was referred 
back to the committee last year for further investi- 
gation. In view of the many different forms of track 
construction in use, and the variety of flangeways 
found by the committee in its investigations, it feels 
that the subject is still worthy of consideration, par- 
ticularly that portion pertaining to flangeways in 
crossings of steam railroads and electric roads at 
street crossings. There seems to be a considerable 
difference as to the advisability, from an economic 
standpoint, of the use of standard street paving, par- 
ticularly the use of the concrete base under the ties 
and between the ties. This style of construction is 
expensive to install at first, and in case of resurfacing 
or any work on the tracks its removal is required. A 
modified plan of this crossing is submitted with this 
report, Plate B, which the committee recommends 
for adoption. Further on in the report there are a 
series of conclusions prepared by the committee in 
regard to track construction to meet different con- 
ditions. Since the report was prepared and submitted 
I received a communication relative to the use of 60- 
ft. rails in paved streets, by electric railway com- 
panies, and no provision was made for expansion or 
contraction. The question is raised as to whether 
this style of construction would be satisfactory in 
steam construction in paved streets, the idea being 
that the fewer the joints the simpler the maintenance 
matters would be. That matter was brought to my 
attention after the report was made. 

The committee also submits some additional in- 
formation on the matter of railway signs, and some 
additional information on the subject of concrete 
posts. The committee was unable this year to secure 
any new information on that subject. The committee 
recommends that the subject of flangeways be given 
further consideration next year, and this year sub- 
mits for adoption and inclusion in the Manual the 
crossing shown on Plate B. 

The President: I would like to call attention of 
the planking for light traffic crossing is about 5% in. 
in thickness. 

J. L. Campbell (E. P. S. W.): I wish to raise the 
question as to the advisability of placing this single 
step in the matter of these crossings in the Manual. 
I do not believe this plan of crossing can be uni- 
versally used. This association ought not to be lim- 
ited to one form. I move that the matter in regard 
to this crossing be referred back to the committee 
with the suggestion that they consider other forms of 
crossing. 

G. J. Ray (D. L. & W.): I wish to second Mr. 
Campbell’s motion and call attention to one or two 
matters. I do not like that form of flangeway to the 
rail, for the reason that it necessarily runs all the 
water that accumulates on the crossing into the joint. 
You cannot carry the rail past the joint, and neces- 
sarily all the water runs through the joint. We have 
made lots of flangeways in this manner, but we are 
not doing it to a very great extent at the present 
time. We are using planks trimmed out to fit in 
against the rail, and instead of using a double plank 
for heavy traffic we strip the ties and lay the plank 
on the ties. I appreciate that any sort of continuous 
flangeway necessarily has to be cut at the joints, and 
therefore has the same objection of running water 
through the joints. If you have a 60-ft. rail at the 
crossing that objection is eliminated, but there are 
many objections to the use of 60-ft. rails, or any rails 
longer than the standard types. 
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C. W. Baldridge (A. T. & S. F.): There is one 
item the committee appears to have overlooked in 
their table of costs where they have recommended 
the use of a 9-in. girder rail. The use of a 9-in, 
girder rail in crossings necessitates the use of com- 
promise joints, and the compromise joints for con- 
necting the ordinary track rail with a girder rail under 
contracts made a number of months ago cost about 
$8.50 each, or about $34 for each crossing. If you 
add that cost to the cost of that girder rail, as given 
in the table, it will materially increase the cost of 
that type of flangeway. Another factor which should 
be followed up in estimating the costs is the credits 
of the different types of material whenever they must 
come out of the track. Another factor is in the case 
of any excess length of girder rail; the flangeway is 
a part of the rail and is provided with an extra 40- 
cent per foot expense. Referring to the objection 
just offered about any type of continuous flangeway 
leading the water to the joint, this can probably be 
overcome by drilling a few additional holes through 
the web of the rail headed in, and in that way per- 
mitting the water to pass away. 

The President: I fear you have mistaken the 
meaning of the cost table. It is intended to submit 
prices for construction longitudinally in a street, not 
covering just a single street crossing, but a longer 
stretch in a street. 

J. L. Campbell (E. P. & S. W.): The committee 
says that the flangeway should be made with a con- 
tinuous iron or steel filler. Of course that is a good 
filler. We have found on the El Paso Southwestern 
that we are able to make, in cases where we lay a 
relaying rail, a thoroughly satisfactory filling for the 
flangeway by the use of a bitulithic composite of 
sand and stone and asphalt, or concrete, and we find 
it costs us less. The committee also says that in 
case this flangeway guard rail is set upright the side 
of the head of the rail adjacent to the flangeway 
should -be beveled to an angle of about 45 deg. ‘to 
prevent horses’ feet from getting trapped. We have 
not found that necessary, and with the filling which 
I have described we have had no trouble. We have 
one crossing where the track is on a curve, and in 
order to preserve the rail and prevent flange wear 
we had the base of the guard rail planed off so that 
we set the clearance up to something like 2.5 in., with 
the result that the flanges of the wheels on the train 
do not touch the gage line between the rails. With 
this particular construction you will not have any 
trouble with the horses, and there will be no neces- 
sity for planing the rail. The committee appears 
to be somewhat wedded to a girder rail that weighs 
just 141 Ib. and is just 9 in. high. I believe it would 
be better to make the specification for girder rail 
just a little more general. In the case of wood block 
pavement and some other forms of pavement, it is 
not necessary to have the rail 9 in. high, and neither 
would it be necessary to weigh just 141 Ib. 

E. A. Frink (S. A. L.): I would like to support 
Mr. Campbell’s suggestion that one design of cross- 
ing is not enough. In a good many cases the city 
will call for something more permanent than a plank 
crossing. I notice that the committee submitted a 
design used by the Montreal Tramway Company, and 
while they do not say so, I imagine that they present 
that as a possible and desirable form of a permanent 
crossing. There are several objections to it. One is 
they use a concrete base on top of ballast. The elas- 
ticity in the ballast will tend to break up the base. 
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It will also be objectionable to carry the concrete 
below the ties for various reasons. If you are going 
to use a concrete base, I think you should also use 
the cement mortar filler. 

(It was then voted to refer this matter back to 
the committee. ) 


Mr. Strouse: The committee has presented.a dis- 
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cussion of the principles governing the use of rail- 
way signs, and it has given some further information 
in regard to concrete fence posts. This is all sub- 
mitted as information. .There are no recommenda- 
tions made. With your consent, this will be accepted 
as a progress report and as information. 

(The committee was excused, with thanks.) 


Report of Committee on Water Service 


The following subjects were assigned 
by the Board of Direction: 

Make critical examination of the sub- 
ject-matter in the Manual, and submit 
definite recommendations for changes. 

Report on cost of pumping water by 
various methods. 

Report on protection for water sta- 
tions against freezing. 

The committee formulated and the 
secretary of the Association sent to the 
railroads a questionnaire on the water 
stations, their duty and performance. 
The information received was tabu- 
lated and accompanied the report. Data 
from about 350 water stations on 21 
roads were included. 

Those who have given some atten- 
tion to the details of the subject gener- 
ally agree that the cost of pumping water 
at a water station frequently has little relation to the 
cost of pumping at another station and gives no basis 
on which the cost of pumping at another station could 
be deduced even on the same railroad. It frequently 
happens that the quantity of water pumped is the factor 
that affects the cost more largely than the efficiency of 
the pumping machinery or the height to which the water 
is lifted. The only basis on which reliable deductions 
could be drawn in the investigation of the efficiency of 
different kinds of pumps and pumping would involve the 
application of different kinds of pumping apparatus to 
the same case and all of its conditions, or to cases 
strictly comparable throughout, all the conditions of 
which would be fully known. 


PROTECTION AGAINST FREEZING 


The committee formulated a set of 30 or more ques- 
tions, which were sent to 44 railroads in the United 
States and Canada, requesting information concerning 
the troubles encountered from the freezing of the water 
Stations and the remedies employed to correct their 
troubles. These questions pertained to pipe lines, 
pump houses and machinery, tanks and water columns. 
Answers were received from 40 roads. 

The minimum temperatures to which the water sta- 
tions are exposed vary from about 18 deg. above zero 
in the Gulf states to 50 deg. below zero at some Cana- 
dian stations. Some of the mountain roads in the 
United States report temperature conditions fully as 
troublesome as the Canadian roads, and roads in the 
Southern states report low temperatures of short dura- 
tion, which do not justify the same precautions against 
freezing that is necessary with the same minimum tem- 
perature of long duration at other points. 

The penetration of frost is reported as 1 in. in Louis- 
ana and 3 in., 6 in. and 10 in. in some of the other 
Southern states. In the Central and Plains states, it is 
reported variously from 2.to 6 ft. In Canada it varies 
from 3 ft. in southern Ontario to 6 ft. in Manitoba. 





A. F. Dorley, Chairman 


Some of the mountain roads in the 
United States report 6, 7 and even 8 ft. 
as the depth of the frost. The depth of 
the frost does not always vary directly 
with the temperature. Earth well cov- 
ered with snow freezes to a much less 
depth than when the snow covering does 
not exist or is very light. Frost pene- 
trates to a greater depth in gravel or 
loose rock than in clay; therefore, in 
the laying of pipe lines, the local condi- 
tions must be considered as well as the 
temperature. : 

Pipe lines may be laid on the surface 
without cover in the extreme Southern 
states. In the central districts the mini- 
mum cover is variously reported as being 
from 2 ft. to 7 ft. Three feet of cover 
is sufficient in the southern parts of 
Canada, and at other Canadian stations 
7 ft. 6 in. is reported as the practice. The size of 


pipe, amount of water discharged and local condi- 


tions will have a bearing on the minimum depth of 
cover and no inflexible rules can be made governing 
this depth. Of the 40 roads reporting, 4 report trouble 
with the pipe cover in use. In Dakota a pipe line froze 
with a 5 ft. 4 in. cover. One mountain road had trou- 
ble in rocky soil. Another mountain road had trouble 
when the cover was less than 4 ft. 

When pipe lines cannot be drained, or on account of 
construction difficulties must be left above ground, 
protection is provided in various ways: Sometimes 
the circulation of the water in the pipe is sufficient, or 
the pipe may be wrapped with hair felt covered with 
tarred paper and then boxed. The number of layers 
of hair felt, paper and boxing will depend on the length 
and size of pipe, temperature, etc. When steam is 
available a steam pipe may be enclosed with the water 
pipe. A common method is to enclose the pipe in a 
wooden box and pack the box with sawdust. This 
method should only be used in the more moderate 
temperatures. A favorite method, used where the cold 
is more extreme, is air-space insulation—two or more 
air spaces being built around the pipe and lined with 
building paper. One road in Canada uses a 4-foot 
square box with 4 thicknesses of lumber, 4 thicknesses 
of 10-ounce felt and 4 air spaces. It is important that 
all boxes of pipe coverings be as air-tight as prac- 
ticable, and waterproof. 

For long lengths of exposed pipe, alternate layers 
of hair felt and tar paper protected by an outer layer 
of metal or heavy roofing paper may be used. Four 
layers each of hair felt and tar paper are used by one 
road exposed to a temperature of 20 deg. Heavy 
canvas, painted, is also used for the outer covering 
without boxing. 

Valves should be locatéd below frost line where 
possible. Large valves may be buried and the valve 
stem protected by a cast-iron valve box extending 
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to the surface of the ground. Valves frequently used 
require more frequent inspection and may be placed in 
pits, which, in the colder climates, must be provided 
with a double cover. If the covers are air-tight, or 
nearly so, the air space between them forms an excel- 
lent insulation, otherwise the space should be filled 
with sawdust, manure or other good insulating mate- 
rial. When the frost penetration is deep, it is not 
ordinarily possible to place the lower cover below 
the frost line, and in some instances the side walls 
of the pits are built with an air space between the 
outer and inner walls. 

Some roads avoid the freezing of the discharge line 
by extending the pipe to the top of the tank and then 
draining all pipes and valves after pumping. 

Where water is pumped directly from shallow 
streams or reservoirs, and it is not possible to place 
the suction pipe below the frost line, it may be pro- 
tected by carrying it out to deep water beneath an 
earth dike covered with sod. The better practice 
is to construct an intake well fed by gravity from the 
stream, the end of the suction pipe being: installed 
in the well. Suction pipes subject to freezing should 
be arranged so that they will drain after using. The 
use of intake wells is generally recommended. The 
warmth of the earth is a factor in preventing the 
freezing of the water in the wells, and it is generally 
only necessary to place a single wooden cover over 
the wells. In colder climates, double covers are 
resorted to, with an air space between, or else a single 
cover is used and covered with snow, which forms a 
first-class protection. 

Anything done to exclude the cold from the wells 
will prevent lowering the temperature of the water, 
thereby decreasing the liability of trouble from freez- 
ing in the tank or water columns. 


Pump Houses 


The necessity for special construction of pump 
houses in order to prevent the fréezing of the ma- 
chinery and piping will depend on the type of power 
used for pumping and whether the plant is operated 
frequently or infrequently. Where steam is used for 
power, and night and day pumping is done, and where 
the circulation of the water is constant, the heat from 
the boiler will ordinarily be sufficient to keep all piping 
and machinery from freezing without special frost 
protection. In the colder climates, however, the con- 
struction of pump houses must provide better protec- 
tion against cold than farther south. 

Three roads in the Southern states report that they 
do not use any ceiling or sheathing on the inside of 
studding on frame pump houses. Elsewhere in the 
United States and Canada more or less protection of 
this kind is generally used. The protection consists 
sometimes of one layer of matched boards—sometimes 
two layers. The Canadian lines ceil their houses on 
the inside and double-sheath them on the outside, 
using building paper between the two layers of sheath- 
ing. It would seem to be generally good practice to 


‘ceil pump houses on the interior with one or more 


layers when the minimum temperature encountered 
is 20 deg. or less. 

Double doors and storm windows may be used to 
good advantage where the temperature goes to zero 
or below. Pump houses of brick, hollow tile and hol- 
low concrete blocks may be used without ceiling pro- 
tection. 

The freezing of water jackets and piping on internal 
combustion engines is experienced by a number of the 
roads, because they are not properly drained by the 
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attendant and it is either necessary to avoid careless- 
ness or neglect at these places or else to see that heat 
is provided at all times. The radiation from the ex- 
haust pipe and muffler and the circulating tanks of 
an internal combustion engine is used by some roads 
to a limited extent to warm the pump house, but as 
the pumping is generally intermittent, it cannot be 
depended on for frost protection. The use of stoves 
is general at such stations, but on account of the 
presence of gasoline and other oils, which increase the 
fire hazard, it is generally conceded that steam or hot 
water heat is preferable and should be used if avail- 
able. It is essential that the water jackets of internal 
combustion engines be always drained after pumping 
and all pumps and pipes in pump houses should be so 
arranged that they can be drained. There are devices 
which automatically drain the engines when the pumps 
stop, but it is safer to give the valves personal atten- 
tion. 

When pumps of any kind are not in use and will 
not be used for a considerable length of time, they 
should generally be drained as a precaution against 
freezing. The necessity for this will depend on -the 
weather, temperature of the water, construction of the 
pump house and the length of time the pump will be 
out of service, etc. 

Few roads have any printed rules regarding the 
care of water stations to prevent freezing. Several 
roads have instructions printed in the maintenance of 
way books of rules. Generally the pumper receives his 
instructions orally from the water service supervisor 
and also by letter, 30 to 60 days before the arrival of 
freezing weather. 

It would seem desirable that rules for the care of 
water stations be incorporated in the maintenance of 
way book of rules and that each person handling 
water service be supplied with a copy, and that, in 
addition, each individual pumper be given verbal 
and written instructions regarding the particular plant 
handled by him. 

Tanks 


Tanks infrequently used are subject to more trouble 
from freezing than those in frequent service. Tanks 
supplied from ice-cold streams will cause more trouble 
than those supplied with the warmer ground waters 
from wells. The troubles due to freezing are generally 
as follows: 

(a) The rods operating the outlet valve become 
inoperative due to the ice forming in top of tank and 
holding the rod and tank valve shut. 

(b) After the rods become inoperative as above, 
and the pumps are started, the sheet of ice in the top 
of the tank acts as a float and raises the rods, thus 
opening the tank valve, allowing the water to drain 
out of the tank and to flood the track and vicinity. 

(c) Outlet valves freeze in the shut position. This 
is frequently due to the leaky condition of the valve. 
It is also due to the location of the valve. Valves in 
tank bottoms flush with the floor and not immediately 
above the frost box give more trouble than those 
elevated above the floor of the tank and above the 
frost box. Leaky valves result in filling the outlet 
spout with ice. 

Some roads arrange for systematic thawing of the 
spouts and valves by means of steam hose on way- 
freight engines. Others thaw them by torches or burn- 
ing oily waste, and one or two roads report special 
metal boxes under the valves in which a lamp with 
an iron chimney is kept burning at all hours. Others 
use metal baskets with fire in them. 
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(d) An accumulation of ice on the walls of the 
tank sometimes results in the ice falling into the tank 
when nearly empty, breaking the piping and valve 
rods or pulling down the ladder. 

On roads in the extreme Southern states, no 
frost boxes are used to protect riser pipes. In the lati- 
tude of Atlanta, Birmingham and points with similar 
temperatures, simple boxes of one layer of 2-in. plank 
around the riser pipe filled with sawdust are used. 
From these points northward, frost boxes are almost 
universally used under wooden tanks and consist of 
layers of D. & M. material, building paper and air 
spaces. The number of air spaces required vary with 
the temperatures encountered. It is important that 
the frost box extend into the ground well below the 
frost line. The part of the box below ground is 
usually of concrete. The central air space should be 
carried down inside the pit in order to prevent frost 
entering through the side walls. The joint at the 
top of the foundation and at the junction with the 
tank should be made as air-tight as possible. 

In the Gulf states and in some of the Southwestern 
states, the use of roofs over tanks is not generally 
necessary to prevent freezing. In colder climates a 
roof of sheathing laid tight and covered with pre- 
pared roofing is common, and in still colder climates 
the formation of ice on the surface of the water in 
the tank and the prevention of the valve rods from 
freezing will be largely overcome if a frostproof floor 
of matched lumber and paper is built at the level of the 
top of staves. The cornice should be tight so as to 
exclude all air. 

Canadian roads find it necessary to surround their 
wooden tanks entirely with a separate house, built of 
2-in. by 6-in. studs, tarred felt being applied to both 
sides of the studs and covered on one side by shiplap 
and on the other with drop siding. The floor over the 
top of the tub consists of joists with the under side 
ceiled with shiplap, the upper side being ceiled with 
two layers of shiplap with tarred paper between. A 
stove is used for heating this house and the smoke- 
stack passes through the tank. 

Other Northern roads do not build an entirely sepa- 
rate house, but ceil up the entire substructure or tower 
of the tank from the lower end of the staves to the 
ground and keep fire in the stove. The smokestack 
extends through the tank near the valve rod. 


Steel Tanks 


The freezing trouble in steel tanks is found to be 


practically the same as in wood tanks. That is, the © 


rods operating the valve are held by the ice forming 
in top of the tank, the valves freeze when used 
infrequently and ice forms more quickly if ice-cold 
water from streams is pumped into the tank. While 
wood is a better non-conductor than steel, and the ice 
accumulation is somewhat greater in steel tanks than 
in wood, it is not apparent that steel tanks cause any 
more trouble than wood. 

Ice itself is a fair non-conductor, and when a coat- 
ing of ice has accumulated on the walls of the tank 
it forms a fair insulation. Inlet and outlet pipes should 
enter the tanks well away from the side walls. Steel 
tanks are preferably used where the consumption of 
water is heavy. 

On some Canadian roads steam or hot water coils 
are used in the bottom of the down leg or mud drum 
of the steel tanks. A more successful method con- 
sists of a stove beneath the mud drum with a 
stovepipe extending up through mud drum and 
tank near the inlet and outlet pipe. No trouble is 
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reported when this was done. One road in a Northern 
climate builds a house of hollow brick around the 
down leg or mud drum of steel tanks and places a 
stove inside with the stovepipe passing through the 
tank near the outlet valve. 

Keeping tanks full, or nearly so, at all times during 
winter will result in less accumulation of ice. 


Water Columns 


Most roads in territory subject to freezing report 
trouble with water columns. The operating rods and 
other operating parts freeze, owing to the accumula- 
tion of ice. The valve rods stick where they pass 
through the stuffing boxes or where they pass through 
the flange of the lower upright. The valves and pits 
freeze, due to insufficient protection. To remedy the 
above conditions, burning coal oil or kerosene lamps 
are sometimes placed in the pits or the frozen parts 
are thawed out by means of steam hose where avail- 
able, by building a fire of oily waste, by thawing by 
hot water or by turning exhaust steam into the pit. 

All columns may be drained. The usual arrange- 
ment is a valve at the base of the column which may 
be so turned in warm weather that the column will 
not drain. In cold weather this valve should be turned 
so that the column will drain into the pit. The pit 
itself should be provided with a drain to a sewer or 
depression. In cold climates a single cover is not 
sufficient protection for the pit. Where weather con- 
ditions warrant, a second cover consisting of layers of 
wood and tarred paper should be installed below tne 
upper one with an air space between the two. This 
cover is frequently placed a foot or more below the 
top and the space filled with burlap, manure or other 
insulation. This may not entirely eliminate the danger 
from freezing, for it is generally impracticable to get 
the second cover below the frost-line, and the frost 
may come through the side walls of the pit. 

The device generally used under the spout of the 
water column to catch the drip consists of wood, brick 
or concrete catch basins with iron grating. They are 
useful in carrying away the greater part of the drip 
from the water column and overflow from the tender 
and preventing an accumulation of ice. Ice accumu- 
lates to some extent, however, and it is occasionally 
necessary to remove it. These basins should not drain 
to the water column pits, as the drain forms a passage 
by which the cold will enter the pit. 


SUGGESTED SUBJECTS FOR NEXT YEAR 


(1) Report on methods for rejuvenating driven 
wells, with the cost and success, as compared with 
driving new wells. 

(2) Report on various types of well strainers in 
use and the service secured from each type. 

(3) Report on best methods for complying with 
new Federal quarantine regulations in regard to the 
purity of drinking water supplied to the public and 
employes on interstate trains. 

(4) Report on the prevalence of pitting and corro- 
sion in locomotive boilers and methods for their pre- 
vention. 

(5) Report on impounding reservoirs for railway 
water supplies. 

(6) Report on the relative merits of continuous and 
intermittent water softeners. 

A. F. Dorley (M. P.), chairman; J. L. Campbell 
(E. P. & S. W.), vice-chairman; J. T. Andrews, 
(B. & O.), C. A. Ashbaugh (G. C. & S. F.), F. T. 
Beckett (C. R. I. & P.), M. C. Blanchard (A. T. & S. 










































































Ee YOR pe gs Se 


mocha apse gis sagen pease ceaea gress 


sl te ges 
eee 


= 


Se SE Ee 

















590 


F.), C. C. Cook (B. & O.), R. H. Gaines (K. C. S.), 
W. C. Harvey (C. G. W.), E. G. Lane (B. & O.), W. A. 
Parker (St. J. & G. I1.), R. W. Willis (C. B. & Q.), 
committee. * 

Discussion 


A. F. Dorley (chairman): The first subject is 
“Report on cost of pumping water by various meth- 
ods.” In the study of this subject by a sub-committee 
a list of questions was sent to a great many rail- 
roads, and. the result of that canvass will be found 
in this insert. The information lacked uniformity to 
such an extent that the committee found it imprac- 
ticable to form specifications. The methods of sup- 
plying water are usually determined, not so much 
by the efficiency or lack of efficiency of any particular 
method, but rather by the conditions that are met 
and must be overcome. 

The President: The subject matter is not in shape 
to be included in the Manual. We will hear the 
statement of the chairman in regard to protection for 
water stations against freezing. 

Mr. Dorley: The committee addressed a set of 
formulated questions to some 30 or more railroads to 
ascertain just what methods were used in protecting 
piping, pumping stations, tanks, etc., against freez- 
ing, and the committee had hoped to be able to de- 
sign some typical plants or installations for use, but 
the difficulty was that the stations in use on the dif- 
ferent roads varied so widely that it was practically 
out of the question to fit any typical design or in- 
stallation to these standard plans. The committee 
gives what might be called a digest or resume of the 
information gathered from the roads to which the 
inquiries were addressed. 

C. E. Lindsay (N. Y. C.): Would it be proper for 
this committee or the Committee on Rules and Or- 
ganization to outline a set of examination questions 
as to the qualifications of the pumping man, the man 
in charge of the operation of the water station, as a 
part of the recommended work for next year? 

The President: That suggestion will be referred 
to the Committee on Outline of Work. 

R. A. Baldwin (Can. Nor.): On account of the 
high price of gasoline, I would suggest that the com- 
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mittee consider the use of an oil-burning attachment 
for pumping engines. 

The President: I would like to call your attention 
to a report that has been made by Mr. Campbell, vice- 
chairman of this committee, on corrosion tests on 
iron and steel. The thanks of the association are 
due to Mr. Campbell for this very careful and inter- 
esting report prepared by him. 

J. L. Campbell (E. P. & S. W.): The effort all 
through these reports, which extended over a period 
of two years and were closed last year, was to have 
this test strictly comparative throughout as to each 
sample tested, that being accomplished by the in- 
sertion of one each of each sample in each pan. The 
representative of the American Rolling Mill Com- 
pany, manufacturers of the American ingot iron, has 
requested me to say that in regard to this ingot iron 
pipe, at El Paso, Tex., that the American Rolling 
Mill Company did not recommend that pipe for that 
service, and did not guarantee its durability under 
the service. I so understood it, and it did not occur 
to me it was necessary to make that specific state- 
ment in the report. I started out hoping to prove 
something by these tests, and I ended up by proving 
nothing, as far as my conclusions have gone. The 
Water Service Committee does not wish to have it 
understood that it has submitted this report with an 
understanding that these tests do indicate what should 
be expected in actual service. I will say this, how- 
ever, effort was made to approximate service condi- 
tions of iron and steel pipe laid in various kinds of 
soil, with a light covering, and personally I believe 
that we have approximated those conditions. Within 
the limits of those tests I believe they are indicative, 
in so far as these particular samples went and still 
are concerned. In regard to the outfall sewer at El 
Paso, that was a 24-in. pipe, and all of the corrosion 
indicated in photographs took place in the upper third 
of the perimeter of the pipe, and the corrosion worked 
from the inside to the outside, indicating that the 
collection of sewer gas in the upper part of the pipe 
was the agency that brought about the destruction of 
the pipe. 

(The committee was excused, with the thanks of the 
association.) 


Report on Iron and Steel Structures 


The subjects assigned for investi- 
gation during the past year were: 

(1) Make a critical examination of 
the subject-matter in the Manual, and 
submit definite recommendations for 
changes. 

(2) Continue the study of methods 
of protection of iron and steel struc- 
tures against corrosion. 

(3) Continue the study of the rela- 
tive economy of various types of 
movable bridges. 

(4) Continue the study of second- 
ary stresses and impact. 

(5) Continue the study of column 
tests. 

(6) Continue the study of design, 
length and operation of turntables. 

The sub-committee submitted a 
progress report on the Methods of 
Protection of Iron.and Steel Structures against Cor- 
rosion, in appendix A. 








A. J. Himes, Chairman 


The sub-cummittee on Column Tests 
submitted a report in appendix B. The 
sub-committee on Design, Length and 
Operation of Turntables submitted a 
progress report in appendix C. The sub- 
committee on the Relative Economy of 
Various Types of Movable Bridges sub- 
mitted a progress report in appendix D. 
The sub-committee on Stresses and Im- 
pact submitted a progress report in ap- 
pendix E. 

The report embodied certain practical 
deductions from the series of impact 
tests and analytical investigations of 
stresses carried on for several years by 
this committee. These deductions were 
not presented for adoption by the Asso- 
ciation at the present time. On the con- 
trary, it was the purpose of the com- 
mittee in presenting the report to place 


it before the Association and the engineering profession 
for discussion and criticism. 
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The Requirements for the Protection of Traffic at 
Movable Bridges, which has been in the hands of 
the committee for a couple of years, has been the 
subject of further consideration. A resume of the 
subject has been published in Bulletin 178, and the 
committee recommended for adoption the specifica- 
tions printed below: 


Requirements for the Protection of Traffic at Movable 
Bridges 


The protective appliances at drawbridges consist 
in devices for insuring that the bridge is in proper 
position, and the track in condition for the passage 
of trains over the draw, or for reduction to a mini- 
mum of the damage in case of the trains not stopping 
when track is not in condition for their passage over 
the draw; also the usual devices for protection against 
damage in case of derailment. 

The protective devices may be classified under the 
headings: 

Interlocking Power and Bridge Devices.—Inter- 
locking the drawbridge devices so that their move- 
ments must follow in a predetermined order to pro- 
tect the drawbridge machinery. 

Bridge Surfacing, Aligning and Fastening Devices. 
—Drawbridges should be equipped with proper 
mechanism to surface and align them accurately and 
fasten them securely in position. This condition can 
be secured by the use of efficient end lifts in case of 
swing bridges, and by proper end locks in the case of 
lift bridges. 

Rail-End Connections.—Rail ends may be mitered 
or cut square. Mitered rails where lapped should 
retain the full thickness of the web to the points. 
The points should be trailing to normal traffic where 
possible; on single-track bridges the points should 
be trailing to traffic entering the movable span. Where 
rail ends are cut square or mitered and not lapped, 
they should be connected by a sliding sleeve or joint 
bars or by easer rails to carry the wheels over the 
opening between the end of the bridge and approach 
rails. 

Signaling and Interlocking.—If trains are to pro- 
ceed over drawbridges which are in service without 
first stopping, interlocking should be installed which 
will provide that the drawspan, tracks and switches 
within the limits of the plant are locked in the proper 
position. This will require locking drawbridge devices 
and locking providing for the proper order of opera- 
tion of signaling devices, such as signals, switches 
and derails. 

This interlocking will require the following order 
of operation: 

Before Operating Trains 
Over Drawbridge 

1. Lock bridge and rail 
devices. 

‘2. Display clear signals. 


Before Opening a Draw- 
bridge 
1. Display stop signals. 
2. Unlock rail and bridge 
devices. 


Since there are various types and designs of draw- 
bridges and various drawbridge devices for each 2f 
the types, and also various designs and types of sig- 
naling devices, as well as various locations, from 
which they all may be interlocked and operated, a 
typical example only of the detail order of operations 
is given; viz., a swingbridge with all its devices 
operated from one location on the drawspan, having 
home and distant signals, derails, etc. : 


RAILWAY AGE GAZETTE 





591 





To Pass Trains Over 


To Open Drawbridge Drawbridge 


1. Display stop signals. 1. Close bridge. 
2. Unlock derails. 2. Insert bridge surfac- 
3. Open derails. ing, aligning and fas- 
4. Uncouple interlocking tening devices. 
connections. 3. Insert rail-end con- 
5. Unlock rail-end con- nections. 
nections. 4. Operate power-con- 


6. Unlock bridge surfac- 
ing, aligning and fas- 
tening devices. 

7. Operate power - con- 
trolling device to po- ‘5. 
sition permitting ap- 
plication of power to 
bridge machinery. 


trolling device to po- 
sition, preventing ap- 
plication of power to 
bridge machinery. 
Lock bridge surfac- 
. ing, aligning and fas- 
tening devices. 
. Lock rail-end connec- 


6 
8. Withdrawrail-end tions. 
connections, 7. Couple interlocking 
9. Withdraw bridge sur- connections. 
8 


. Close derails. 
Lock derails. 
Display clear signal. 


facing, aligning and 
fastening devices. 9. 
10. Open bridge. 10. 


Derails—The above example of order of operation 
includes derailing switches, but their use is not rec- 
ommended in all cases. Each situation must be given 
special study with respect to the use of derails, smash 
boards or similar devices; their location with respect 
to drawspan, and the use and length of guard rails. 

Guard Rails—Guard rails should be provided as 
for fixed bridges, except for the necessary breaks at 
the ends of the movable span. Obstructions to de- 
railed wheels which are guided by the guard rails 
should be reduced to a minimum. 

The committee also recommended for adoption three 
additional specifications submitted by the chairman of 
Committee 2 of the Railway Signal Association, as 
follows: 

1. The rails and attachments should be separated 
from the metallic structure so track circuits may be 
successfully operated the entire length of the bridge. 

2. The various bridge devices should be so designed 
that Railway Singal Association interlocking appara- 
tus may be used. 

3. Electric and time locking are regarded as ad- 
juncts. , 

The committee recommended the continuation of 
the same subjects for further study during the ensu- 
ing year. 

A. J. Himes (N. Y. C. & St. L.), chairman; O. E. 
Selby (C. C. C. & St. L), vice-chairman; J A. Bohland 
(G. H.), W. S. Bouton (B. & O.), A. W. Carpenter 
(N. Y. C.), Charles Chandler (I. C.), C. L. Crandall 
(Cornell Univ.), J. E. Crawford (N. & W.), A. C. 
Irwin (C. M. & St. P.), J. M. Johnson (I C.), B. R. 
Leffler (N. Y. C.), W. H. Moore (N. Y. N. H. & H.), 
P. B. Motley (C. P. R.), Albert Reichmann (Am Br. 
Co.), J. W. Reid (C. & A.), A. F. Robinson (A. T. & 
S. F.), H. B. Seaman (Cons. Engrs.), C. E. Smith 
(Cons. Engrs.), H. B. Stuart (G. T.), G. E. Tibbetts 
(K. C. T.), F. E. Turneaure (Univ. of Wis.), L. F. Van 
Hagan (Univ. of Wis.), committee. 


ApPpENDIx A 


The sub-committee is continuing its investigation 
of common practice in shop painting, on which it pre- 
sented some information in last year’s report. Further 
inspections of painting at shops, under varying weather 
conditions, are on the program. It is the idea of the 
sub-committee to obtain accurate information as to 
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the common practice in shop painting and to use the 
same as a basis for recommendations to the Associa- 
tion. 

During the year a new method for coating with 
metals has been called to the sub-ccommittee’s atten- 
tion. This is the so-called Schoop metal spraying 
process, by which surfaces may be coated with easily 
fusible metals such as lead, tin, zinc, aluminum, cop- 
per, brass, etc. 

APPENDIX B 


In June, 1915, Mr. Moore forwarded to Director 
Stratton, of the Bureau of Standards, drawings cov- 
ering eight columns supplementary to the first series, 
these columns being variations of the column No. 1, 
series No. 1. Word has been received from Washing- 
ton that the 24 columns for this series are all deliv- 
ered and that the Bureau will be pleased to test any 
particular column which the committee may desire 
to see tested at any time which may suit its con- 
venience. In Mr. Moore’s reply to Mr. Stratton he 
was asked to proceed with the tests as promptly as 
possible. He was also asked particularly to advise 
if the Bureau, in making these tests, develop any 
further refinements or methods or whether it may be 
possible to obtain valuable information by taking any 
other measurements in addition to those which we had 
originally decided on. 


APPENDIX C 


The sub-committee on the Design, Length and Oper- 
ation of Turntables, submits the following report on 
phosphor bronzes as information. The specifications 
accompanying the report are somewhat tentative for 
the reason that, while the manufacture of bronzes is 
old, the art of preparing technical specifications for 
them is young, and extended use of the specifications 
proposed is desirable before their incorporation in the 
Manual. 


Specifications for Bronze Bearing Metals for Turntables 
and Movable Railroad Bridges 


1. Phosphor bronze shall be a homogeneous alloy 
of copper and tin of crystalline structure. It shall be 
made from new metals, except that scrap of known 
composition produced by the foundry at which the 
bronze is cast may be used. It shall not contain 
sulphur. The phosphorus shall be introduced jn the 
form of phosphor-tin or phosphor-copper. Castings 
shall be sound, clean and free from blowholes, porous 
places, cracks and other defects. 

2. The alloy shall be cast into ingots and allowed 
to cool, and the castings shall be poured from the 
remelted ingots. Care shall be exercised that the metal 
is not overheated and that the temperature at pour- 
ing and the conditions of cooling are such as will be 
most likely to secure dense castings. 

3. There shall be four grades: 

Grade A is to be used for contact with hardened 
steel discs under pressures exceeding 1500 Ib. per sq. 
in., such as are used in turntables and centerbearing 
swing bridges. 

Grade B is to be used for contact with soft steel at 
low 8 9 under pressures not exceeding 1500 lb. 
per sq. such as trunnions and journals of bascule 
and lift ‘tides: 

Grade C is to be used for ordinary machinery bear- 
ings. 

Grade D is to be used for gears, worm wheels, nuts 
and similar parts which are subjected to other than 
compressive stresses. 
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4. The chemical and physical qualities shall conform 
with the requirements in the following table: 





———Grade ——- - 
A B D 

Copper per cent...80 about 85 about 80 about 88 about 
Tin per cent...... 20 about 15 about 10 about 10 about 
Lead per cent .... ; 10 about 
Zinc per cent..... 2 about 
Phosphorus per 

RE Pee 1.0 max. 1.0 max. 1.0 max. 0.25 max. 

0.7 min. 

Other elements per 

ME Sine cednsce Ye 5 max 0.5 max. 0.5 max. 0.5 max. 
Elastic limit in 

compression, in 

pounds per square 

MOE Oc cwdeses 3% 25,000 min. 19,000 min. 15,000 min. 14,000 min. 

40,000 max. 23,000 max. 20,000 max. 

Permanent set un- .06 min. 0.12 min. 

der 100,000 lbs. .10 max. - 0.25 max. 
Yield point in ten- 

sion in pounds per 'To be 

square inch.....; Recorded 
Ultimate —_ strength 

in tension in 

pounds per square 

LO Se ea 33,000 
Per cent’ elonga- 

tion ‘tn 2° ai..:.... 14 


5. The chemical analysis of each heat shall be fur- 
nished. 

6. Test specimens shall be made from coupons which 
are a part of the casting, and which have been fed 
and cooled under the same conditions as the casting. 

7. Compression test specimens shall be cylinders 
l in. high and of 1 sq. in. area. The elastic limit in 
compression shall be the load which gives a permanent 
set of 0.001 in. 

8. Tension test specimens shall be turned from a 
coupon not less than 1 in. in diameter to the form 
shown in Fig. 2 of the American Railway Engineering 
Association General Specifications for Steel Railway 
Bridges. The diameter of the turned specimen shall 
be %-in. 

9. At least one compression test shall be made 
from each melt for grades A, B and C; and one com- 
pression and one tension test for grade D. For cast- 
ings weighing over 100 lb., finished, the prescribed 
tests shall be made for each casting. 

10. The hardness of the finished castings shall be 
tested by the Brinell ball method and a record of the 
test furnished. The ball shall be of hardened steel 
10 mm. in diameter. The load shall be 500 ky. and 
shall be applied for 30 seconds to a finished plane 
surface. At least two hardness tests shall be made 
upon each heat. A test shall be made on each trun- 
nion bearing and each disc. 


APPENDIX D 
The committee has tabulated the weights of 20 


bridges. All of these except one are movable in a 
vertical plane. The other is a horizontal rotating 
structure. The bridges movable in a vertical plane 


range in span from 40 to 235 feet. Seven of the bridges 
are of the direct vertical lift type. Interesting prog- 
ress is being made and it is expected that the work of 
the coming year will furnish vaulable data for the 
subsequent report. 


WorKING STRESSES FOR BRIDGE STRUCTURES 


In 1907 the subject of impact was taken up by the 
committee on Iron and Steel Structures as a special 
subject for investigation, and a sub-committee was 
appointed to carry on experimental work. Field work 
was undertaken to a small extent in the summer of 
1907, and quite extensively in the summer of 1908. 
The results of this experimental work were presented, 
together with a general discussion of the subject, 
in Bulletin 125, dated July, 1910. These results indi- 
cated that the impact formula now in use does not 
represent very exactly the actual impact as deter- 
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mined by observation. However, before any recom- 
meridation should be made leading to a modification 
of ‘ne present formula, it was thought desirable to 
investigate also the question of secondary stresses. 
The same sub-committee was therefore asked to make 
a study of this subject. Pursuant to this action, the 
sub-committee conducted a considerable amount of 
experimental work in the field, and presented tne 
subject from the theoretical side. The results of this 
work were published in Bulletin 163, 1914. 

Having thus treated at some length the two funda- 
mental problems involved, it seems that the time has 
come to make some effort to apply the results ob- 
tained to the problem of working stresses, particularly 
with respect to how these may be modified by the 
accumulated information pertaining to impact and 
secondary stresses. 

Impact 


The most extensive series of experiments on im- 
pact which have ever been made are those conducted 
by this committee, and reported on at length in Bul- 
letin 125, July, 1910.. These experiments include tests 
on about 50 girder and. truss bridges, of span lengths 
from 25 ft. to 550 ft. These tests were made by means 
of special test trains, which were run over the struc- 
tures a large number of times at various speeds, from a 
low speed of 10 to 15 miles per hour to as high a speed 
as practicable. In this way the most unfavorable 
speed for the structure in question was determined and 
conditions secured resulting in a maximum value for 
the impact effect. In many cases the results were un- 
doubtedly considerably greater than would occur un- 
der traffic. On this account it is believed that the 
results given herein and used as a basis for a proposed 
impact formula represent maximum and not average 
conditions. 

The most important conclusions were expressed in 
Bulletin 125 (Railway Age Gazette, March 16, 1910, 
page 619). 

The important results are herewith given in Figs. 
land 2. Fig. 1 shows the maximum impact percent- 
ages as determined by deflection measurements for the 
various spans tested. Fig. 2 shows maximum results 
obtained from extensometer measurements on chords, 
girder flanges and end posts. The results obtained by 
the American Railway Engineering Association com- 






5 


8 


IMPACT PERCENTAGES 


SPAN In FEET 
DIAGRAM SHOVING: IMPACT PERCENTAGES BASED UPON DEFLECTIONS” 


mittee are represented on this diagram by open circles. 
It is to be noted that both these diagrams show not 
average, but maximum, values for each of the struc- 
tures tested. 

An important result is the fact that for spans ex- 
ceeding about 75 ft. in length there is a critical speed 
of locomotive, which, on account of cumulative effect, 
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produces the maximum impact. These critical speeds 
are approximately indicated in Fig. 1. They are, of 
course, dependent upon diameter of the locomotive 
driver as well as upon the weight and span length of 
the bridge. 

100 
The committee proposes the formula I = ————- 


|? 
b+ 

30,000 

where I = impact percentage and 1 = span length, or 
loaded length for maximum stress. 

So far as the observations of the committee go, the 

maximum impact percentage on all web members ex- 

cept hangers is about the same, irrespective of their 
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Results of Impact Tests 


position in the truss. However, owing to the influence 
of the dead-load on the over-load capacity of a bridge, 
and other practical considerations, it is probably desir- 
able to use for all web members a value of | equal to 
the loaded length for maximum stress. This results 
in some increase in the size of the web members, par- 
ticularly near the center of the span, which, on the 
whole, is a desirable condition. For hangers and floor 
members, both theory and observation indicate that 
1 should be taken as the loaded length. 

The proposed formula is shown in Figs. 1 and 2. It 
will be seen that the curve exceeds somewhat all ex- 
perimental values in Fig. 1, and all but four values in 
Fig. 2. The only value in Fig. 2 considerably above 
the curve is for a 75-ft. span. Considering the fact all 
but a few of the experimental results in these dia- 
grams are maximum values and the fact that the curve 
exceeds practically all of these maximum values, it is 
believed that the proposed formula gives values abun- 
dantly high to represent maximum impact effect. 

On Fig. 2 are platted two other curves, namely, the 

300 
formula now in use, I = , and the formula pro; 
1 + 300 
posed by Mr. H. B. Seaman. 


Secondary Stresses 


Before making use of results of impact investigations 
in the direction of a modification of present working 
formulas, it appeared to be necessary to make a study of 
the subject of secondary stresses. It has generally been 
assumed that in the design of members the clastic limit 
stress should not be exceeded, and a good part of the 
margin between the allowable working stress and the 
elastic limit of the material has been intended to cover 
these secondary or uncalculated stresses. As a more ex- 
act knowledge of the amount of impact or dynamic effect 
is obtained, it becomes more desirable to consider closely 
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the subject of secondary stresses. It was with this condi- 
tion in mind that the sub-committee was requested to in- 
vestigate this subject and report thereon. 

The important secondary stresses which are likely to 
arise in bridge design may be classified as bending stresses 
in the plane of the main truss due to rigidity of joints; 
bending stresses in vertical posts or members of a trans- 
verse frame due to the deflection of floor beams; stresses 
in a horizontal plane due to longitudinal deformation of 
chords, especially the stresses in floor beams and con- 
nections; variation of axial stress in different elements 
of a member and stresses due to vibration of individual 
members. 


A Study of Working Stresses 


The amount of secondary stress to be expected in main 
truss members of the ordinary Pratt and Warren trusses 
ranges from about 15 to 35 per cent. If members are ex- 
ceptionally deep in the plane of the truss the percentage 
may run to 50 or 60 per cent. Excessively deep members 
should be avoided, especially in tension chords and in 
chords of trusses with subdivided panels. Hip verticals 
and other suspenders should be of liberal cross-section, 
and where these suspenders are of considerable length 
and attached to the lower chord, it is desirable to make 
them somewhat shorter than the calculated length, as in 
the shortening of members to produce camber. 

Where a top chord in a subdivided truss is supported 
by means of secondary members, these should be made 
slightly longer than the calculated length to avoid exces- 
sive deflection under live loads. Lateral connections 
should be made as concentric as possible, especially for 
lower laterals in through bridges and at panel points at 
and near the ends of the truss. Posts supporting floor 
beams should be made of moderate width in a transverse 
direction and floor beams made relatively deep. In good 
designs, bending stresses in posts are likely to be as high 
as 25 per cent of the primary stresses. 

To avoid excessive bending stresses in floor beams due 
to chord action, expansion joints should preferably be 
used in the stringer system in single-track spans, exceed- 
ing about 200 ft. in span length, and, in double track 
spans, exceeding about 150 ft. in span length. For short 
through truss spans, the use of wide hitch angle legs at- 
tached to the floor beams will answer. In deck spans the 
provision of expansion joints is of especial importance. 
If horizontal trusses are used in a floor system to resist 
traction stress, these should be placed near the center of a 
span or midway between expansion joints and not at the 
ends of the span. Laterals should not be rigidly con- 
nected to floor stringers, but merely supported. 

Secondary stresses of considerable amount are devel- 
oped when the single Warren system, or the double War- 
rren system without verticals, is used for a lateral system 
or for bracing the legs of a trestle tower. These can 
readily be avoided by using transverse members of rela- 
tively small sections. 


Working Stresses for Tension Members 


_ In determining the proper working stress for tension 
members of structural steel, the fundamental requisite is 
that no stress to which the material may be subjected by 
any possible combination of loads shall exceed its elastic 
limit strength. On the other hand, it is desirable for the 
sake of economy to work as close to this limit as prac- 
ticable. In mild steel the margin between the elastic 
limit and the ultimate strength is large, and so long as no 
part of the structure is stressed beyond the former limit 
the factor of safety against absolute failure is ample. 
While the elastic limit may, therefore, be taken as the 
limit towards which the actual stress may approach with 
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safety, yet for several reasons it is necessary that the 
working stress be made considerably less than such elastic 
limit. A considerable margin of strength must be left 
to provide for variations and imperfections in the ma- 
terial and workmanship; corrosion or other deterioration 
of the material; secondary and other stresses not taken 
account of in the calculations ; some increase in live load, 
and sometimes in the dead load, beyond that specified 
without endangering the structure; the dynamic effect of 
moving loads (commonly called impact), whereby the 
actual stresses produced in the structure are considerably 
greater than the calculated static stresses; the possible 
effect of a repetition of stress on the elastic strength of the 
material, especially with reference to details where sec- 
ondary stresses may be high, and in the case of an un- 
likely but possible combination of circumstances, the 
working stress is made to depend somewhat, also, upon 
the probability of the assumed stress occurring. 

The first two items are not usually specifically allowed 
for, but some provision is made in a general way in select- 
ing the working stress. Corrosion will vary greatly under 
different conditions and will frequently be a large factor 
in the life of a structure. Ordinarily at least 10 per cent 
should be allowed for these two items. 

For the standard structural steel the average commer- 
cial elastic limit (yield point) in tension is about 32,000 
lb. per sq. in. A minimum of 30,000 Ib. per sq. in. in speci- 
men tests is allowed and 29,000 lb. per sq. in. for full- 
sized eye-bars. A value of 30,000 may be taken as about 
the elastic limit value to consider in fixing the working 
stress. 

The dead-load stress is a static stress of fixed amount. 
If all secondary stresses were calculated so that the true 
maximum fibre stress could be known, it would be safe to 
allow a working fiber stress in tension members, for dead 
load alone, practically equal to the minimum elastic limit. 
In fact, a slight overstepping of the elastic limit, if due 
to bending from secondary stress, could do no more 
than to give a slight set to the member as in cold straight- 
ening. However, as any considerable permanent set, or 
inelastic deflection, is objectionable as disturbing the dis- 
tribution of the stress on rivets and connections, the elas- 
tic limit should be considered as the limit of fiber stress. 

The dead-load working stress for structural steel for 
tension members is usually placed at from 16,000 to 
20,000 Ib. per sq. in., secondary stresses being neglected. 
The higher value can be employed only when the live- 
load stresses are fully provided for in the live-load work- 
ing stress. With ordinary conditions as to secondary 
stress, a working stress of 20,000 Ib. per sq. in. is about 
the maximum permissible value for the dead-load alone. 
It should be understood that the above discussion relates 
to elastic strength and not to ultimate strength. Before 
failure in a tension member can occur the stress at some 
point would have to reach the ultimate strength of the 
material, a minimum value of about 55,000 lb. per sq. in. 
Should a member be stressed considerably beyond the 
elastic limit, the relative amount of secondary stress be- 
comes much less than it is below that limit, so that at 
failure, the axial, or primary stress, would reach nearly’ 
the ultimate strength of the material. With a working 
stress of 20,000 Ib. per sq. in. for the calculated primary 
stress, the factor of safety against ultimate failure would 
then be as much as 2%, which is ample for static loads. 

In the case of compression members the relations be- 
tween the elastic and ultimate strengths are very different 
from those above described. 

The live or variable load differs in its characteristics 
from the dead-load in three ways. It is subject to future 
increase, it causes stresses whose true values are consider- 
ably larger than the calculated static values, and it is re- 
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peaiedly applied and removed. Differentiation between 
dead and live stress in determining sectional areas is 
made by three general methods: (1) By increasing the 
calculated live-load stress by a certain estimated amount 
to cover “impact” and then applying the same, or nearly 
the same, unit stress as for dead-load; (2) by using a 
comparatively low unit stress for live-load and applying 
it directly to the calculated static stress, the effect of im- 
pact, repetition of stress, etc., being covered by the unit 
stress, and (3) by the use of a “fatigue” formula applied 
to the combined dead and static live load stresses, and 
usually neglecting the effect of impact as such. 

Secondary stresses have the same relative magnitude as 
in the case of dead load and should be provided for in 
the same general manner; that is, by allowance in the 
unit stress. 

The most rational method of providing for future in- 
crease in load is to estimate what such load will be and 
use it in the stress calculations. However, owing to the 
impossibility of correctly estimating future conditions, 
either in the amount of such load or in its distribution, it 
is desirable to have some margin in the unit stress itself. 
For very costly structures a larger margin for growth 
should be allowed than in ordinary structures. In the 
former case it is also customary to assume a much heavier 
load than for ordinary structures, thus insuring a longer 
life. On account of the effect of dead-load, the assump- 
tion of a relatively heavy live-load and high dead-load 
working stress gives a better balanced design, so far as 
future increase in load is concerned, than a light live-load 
and low dead-load stress. 

The true live-load stresses are considerably larger than 
the calculated static stresses on account of the dynamic 
effect of the moving load. The logical method of pro- 
cedure is to estimate or calculate such impact stresses as 
closely as possible, and add the results to the static live- 
load stresses. 

It has been amply shown by experiments that when 
structural steel is subjected to a large number of repeti- 
tions of stress, exceeding somewhat its elastic limit, fail- 
ure will ultimately result even though the maximum stress 
so repeated is considerably below the ordinary ultimate 
strength of the material. Recent tests indicate, further, 
that under a very large number of repetitions (running 
into the billions) the breaking load may be considerably 
below the ordinary elastic limit. However, it appears 
well proven that for repetitions extending only to a few 
millions (corresponding to the service of the steel in a 
bridge structure), the ultimate strength for loads varying 
from zero to the maximum is somewhat above the ordi- 
nary elastic limit. In view of present knowledge regard- 
ing both impact and fatigue, the committee is of the opin- 
ion that the better practice is to make use of an impact 
formula directly and to neglect fatigue as such. 

The most common method of treating live-load stress 
in use at the present time is to first add to the static stress 
the effect of impact as nearly as can be estimated, and 
then to treat the results substantially the same as the 
dead-load stress, secondary stress being allowed for in 
the same way as in the case of dead-load. It is a ques- 
tion whether or not this method gives proper relative 
weight to live-load stress as compared to dead-load stress, 
even assuming that the total live-load stress is correctly 
determined. It would appear that there is a sufficient dif- 
ference between the action of live-load stresses and dead- 
load stresses to warrant some difference between the unit 
stresses. 

The committee is not prepared to make a definite rec- 
ommendation on this important matter at this time, but 
suggests the following units as worthy of study and dis- 
cussion : 
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for dead-load. 
16,000 Ib. per sq. in. for live-load and impact. 
b£ 18,000 Ib. per sq. in. for dead-load. 
'15,000 Ib. per sq. in. for live-load and impact. 
c4 16,000 Ib. per sq. in. for both dead-load and 


a eae lb. per sq. in. 


live-load with impact. 


It is believed that with a specified live-load, which pro- 
vides liberally for future increase of load, the units 20,- 
000 and 16,000 are entirely safe and proper. These 
units do not, of course, allow as great an increase of live 
load, especially in long span bridges, as the present speci- 
fications, but it is a question whether the desired margin 
should not be secured by the use of a heavier specified 
live-load. 

Under over-load conditions it is good practice to 
allow, under careful supervision, a considerable increase 
in total stress over the allowable stresses for new struc- 
tures, and many bridges are operated under these condi- 
tions for long periods of time before they are replaced. 
Under favorable conditions the recommended practice 
of this Association is to consider a maximum stress of 
26,000 Ib. per sq. in., on the basis of the regular impact 
formula, not in itself cause for immediate action to re- 
place the structure or to modify-traffic. If the pro- 
posed impact formula be used, it is believed that a maxi- 
mum stress of 24,000 Ib. per sq. in. would correspond very 
well with the present practice of 26,000 lb. This figure 
would give slightly less capacity to short spans and 
slightly greater capacity to long and heavy spans than 
present practice. 

It may be concluded that the use of a relatively high 
dead-load working stress will lead to structures of a more 
uniform strength than present practice, and that the mar- 
gin of safety for increasing live-load will be better dis- 
tributed by giving attention to the live-load and the live- 
load working stress. If the specified live-load is taken 
high, so that future increase beyond that specified is prac- 
tically eliminated, then the working live-load stress may 
also be taken high; if future increase is quite certain to 
go beyond the specified load, then the live-load stress 
should be taken lower. There is no reason, however, why 
the dead-load stress should not be the same in both cases. 
Present practice of engineers includes both of these meth- 
ods. In the design of very large and costly structures it 
is not uncommon to assume a very heavy live-load, such 
as E-80 or E-90, which will never be exceeded, and then 
to use high unit stresses such as would be suitable for 
dead-load alone. On the other hand, the practice of most 
engineers in the design of ordinary structures is fairly 
represented in this respect by present specifications, which 
contemplate a moderately heavy specified load, but at the 
same time one which can be very considerably increased 
(and will probably be actually so increased) without en- 
dangering the structure. 

The committee is of the opinion that, on the whole, a 
better balanced design would result by the adoption of 
approximately such units as 20,000 and 16,000, together 
with some increase in specified live-load if the resulting 
structures would otherwise be too light to meet future 
conditions. If, however, such a change in unit stress, 
involving as it does an increase in average value, is un- 
desirable, about the same relative effect would be secured 
by the use of somewhat lower values, such as 18,000 and 
15,000, as suggested. 

The working stresses herein discussed are intended to 
apply only to tension members. In the opinion of the 
committee the base unit stress for compression members 
acting as long columns may well be made less than for 
tension members. In long columns the elastic limit is 
practically the ultimate strength, while in tension mem- 
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bers a considerable margin of strength remains beyond 
this limit. However, until the results of the tests now 
in progress are available, it would seem unwise to attempt 
to go into this subject at length, and the committee, there- 
fore, presents no discussion of this question. 


Discussion 


A. J. Himes (chairman): No material progress has 
been made during the year in the revision of the 
Manual. The verbiage of the specifications has been 
amended. No intention existed to change the meaning 
materially. The second subject is to continue the 
study of methods of protection of iron and steel struc- 
tures against corrosion. This was assigned to a sub- 
committee, which reports progress. The third sub- 
ject is to continue the study of the relative economy 
of various types of movable bridges. This was as- 
signed to a sub-committee, which reports progress. 
The fourth subject is to continue the study on sec- 
ondary stresses and impact. This also has been in 
the hands of a sub-committee, of which Professor 
Turneaure is chairman. 

F. E. Turneaure (Uni. of Wis.): The report con- 
tains a brief resume of the work of the sub-committee, 
and in addition thereto an effort has been made to 
make practical application of the results of experi- 
ments in the study of the relation of those experi- 
ments to the working stresses and to designs. It in- 
cludes all of the data which the committee thought 
of value as applicable to American practice and pre- 
sents a suggested formula for impact. In the judg- 
ment of the committee, the present formula agrees 
with our experiments up to a span length of about 
150 ft., but beyond there the experiments show a 
materially lower impact effect than is given by the 
present A. R. E. A. formula. Following this is a 
resume of the work the committee did on the subject 
of secondary’ stresses. The relation of the secondary 
stresses to the subject of working stresses is dis- 
cussed in the third part of the report, which is en- 
titled “Working stresses for tension members.” This 
part is entirely new, so far as the work of the com- 
mittee is concerned, and endeavors to develop in a 
logical way the relation of impact secondary stresses 


‘The following subjects were assigned 
for the consideration of the committee 
during the yast year: 

(1) Continue study of design of 
docks and wharves. 

(2) Report on relative merits of bal- 
last deck wooden trestles as compared 
with reinforced concrete trestles. 

(3) Continue study of the use of lag 
screws in trestle construction. 

During the year a communication was 
received from a firm manufacturing cy- 
press lumber, suggesting the advisability 
of formulating a specification for cypress 
bridge and trestle timber. After confer- 
ence with the Board of Direction and 
with the committee on Grading of Lum- 
ber, it was decided to await the comple- © 
tion of specifications now being prepared 
by a committee of the Southern Cypress 
Manufacturers’ Association, after which the advisability 
of preparing a standard specification for this Association 
will be considered. 
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and other elements involved in the selection and 
application of a working unit stress. 

Mr. Himes: Subject No. 5, which was assigned to 
the committee, is to continue the study of column 
tests. This subject is also in the hands of a sub- 
committee, and it submits a progress report. These 
tests to columns are still in progress at the U. S. 
Bureau of Standards in Washington. No action is to 
be taken by the association. on this report, it being 
submitted merely as a matter of information. Subject 
No. 6, which was assigned to the committee, is to 
continue the study of design, length and operation 
of turntables. In 1912 the committee was requested 
to take under consideration a specification for phos- 
phor bronze for use in drawbridges and like struc- 
tures. The report is submitted as a progress report for 
the information of the association. 

Another subject which is not baciuded in the list 
was held over from previous years, and that is the 
requirements for the protection of traffic at movable 
bridges. A resume of the subject has been published 
in Bulletin 178, and the committee recommends for 
adoption the specifications printed on page 274 of 
that bulletin. It is now our understanding that the 
committee of the Railway Signal Association, having 
this subject in hand, and Committee X of our asso- 
ciation agree with Committee XV in recommending 
to the association the adoption of this report. We 
have carefully avoided the specification of minute — 
details, leaving considerable leeway for the design of 
the various parts of the structure. It seems as though 
it would be wise to act on the conclusions, and I will 
therefore move that they be adopted and incorporated 
in the Manual. 

(The motion was carried.) 

Mr. Himes: We have further the three recom- 
mendations near the end of the report to present. I 
move that they be added to the recommendations of 
the committee, that they be adopted by the associa- 
tion and printed in the Manual. 

(The motion was carried.) 

Mr. Himes introduced Mr. Robinson (A. T. & S. F.), 
who described the results obtained with turntables of un- 
usual length, designed to act like drawbridges. 


In May a communication on pile 
specifications by E. P. Goodrich, sug- 
gesting a modification of the Associa- 
tion’s specification for wooden piles, 
was referred to the committee. Mr. 
Goodrich suggests the following: 

“The pile shall be so straight that a 
line held in contact with any two points 
selected, so as to give the maximum 
deviation, shall not be distant from the 
surface of the pile at any point more 
than the diameter of the pile opposite 
that point.” 

_The present specification of the Asso- 
ciation requires that: 

“A line drawn from the center of the 
butt to the center of the tip shall lie 
within the body of the pile.” 

Mr. Goodrich’s clause would permit 
bends of twice the amount permitted by 
our present specifications. It is the opinion of the com- 
mittee that our present requirements should not be 
lessened. 














Merch 22, 1916 


The committee recommends that the following subjects 
be assigned for next year’s work: 

1. Continue the study of the design of docks and 
wharves. 

2. Continue report on the relative merits of ballast 
deck wooden trestles as compared with reinforced con- 
crete trestles. 

3. Continue the study of the use of lag screws in 
trestle construction. 

4. Investigate and report on the merits of galvan- 
ized iron fastenings for timber trestles as compared with 
plain iron and steel fastenings, especially in relation to 
their use on creosoted structures. 

Committee: E. A. Frink (S. A. L.), chairman; W. 
H. Hoyt (D. M. & N.), vice-chairman ; H. Austill, Jr. (M. 
& O.), J. E. Barrett (L. & H.), H. C. Brown, Jr. (1. C.), 
E. A. Hadley (M. P.), F. G. Hoskins (B. & O.), H. S. 
Jacoby (Cornell Univ.), A. O. Ridgway (D. & R. G.) 
I. L. Simmons (C. R. I. & P.), D. W. Smith (H. V.) 
W. F. Steffens (N. Y. C.), 


DeEsIGN oF DocKs AND WHARVES 


’ 
, 


In considering the general plan for a dock or a wharf, 
the character of the service to be rendered is of prime im- 
portance. If the structure is to accommodate passenger 
service, its arrangement as to safety and convenience 
should be given careful attention. Ease of transferring 
passengers from trains or from land approaches to float- 
ing equipment and ample room for allowing rapid and 
safe movements are factors that will very largely con- 
trol the general design of the structure as will also the 
character of the passenger service as to whether for 
ocean-going long-voyage trips or for short-voyage ferry 
service. 

If the structure is to accommodate freight service, 
there are even more questions arising that will have a 
very important bearing on the design. To handle mis- 
cellaneous package freight, its adaptability to the use of 
loading and unloading. machinery, to the move- 
ments of freight from floating to rolling equipment, 
or vice versa, must be considered. To handle bulk freight 
such as coal and iron ore, either from boats to docks or 
from stock piles, docks or cars to floating equipment, re- 
quires an entirely different class of structure from that 
designed to handle package freight exclusively. 

The character of the floating equipment as to whether 
ocean-going, lake and canal or river barges, as well as 
the relation between ownership of the docks and trans- 
portation equipment, is of importance. If the dock prop- 
erty is owned by transportation interests it may be eco- 
nomical to use more permanent construction than if the 
property was not assured of long-continued service. 

The height of a structure is often determined by its 
location on a shore line, subject to the rise and fall of 
the water due to tides or other causes. The foundation 
details are variously affected by the character of the soil 
in which the structure is to rest. Soft alluvial deposit or 
sand will often require very long piling, while if rock bot- 
tom may be reached without great expense, cribs or piers 
may be constructed economically. 

The action of salt water upon different structural ma- 
terials, the climatic conditions and their effects upon steel, 
concrete and wood, decay and deterioration due to marine 
growths, violence of wave action and the general preva- 
lence of storm conditions will all have their bearing on 
materials to be used in construction. 

On most of our harbors conditions imposed by the 
general layout of government harbor lines affect the gen- 
eral shape of the work. Where the government harbor 
lines are laid out far from the natural shore line, con- 
struction will develop long and slender docks, while if 
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the government harbor lines are closer in shore, construc- 
tion will develop broad and probably filled docks. 

The fire hazard and insurance rate on property of this 
kind is very important. If located in the immediate 
vicinity of hazardous structures, fireproof construction 
might be advisable, and rates of insurance in different 
localities should be carefully considered. Every dock 
problem is one to be handled as an individual proposition. 


Substructure or Foundations 


By far the greater number of all docks yet built or 
being built in this country are designed with wooden pil- 
ing to carry their loads. In many cases these are being 
surmounted above water line by concrete piers, either 
with or without timber grillage. Some structures are 
surrounded by timber sheet piling well anchored back 
with steel rods and the dock then filled to the required 
height. A few have already used steel sheet piling for 
this purpose, thereby building a very permanent founda- 
tion. 

The natural conditions have very important bearing 
on the foundation design. In soft earth, piling must be 
long and driven until a secure bearing is found, but if 
the bottom is of rock formation, timber ‘cribs designed 
to fit more or less the uneven rock bottom may be sunk in 
place and filled up to the proper level. It is becoming 
more and more the practice at the present time to use 
treated timber and treated piling in all work subject to 
destruction by the teredo or other form of marine borers. 

During the past a great many docks have been con- 
structed of timber cribs sunk along the dock line without 
placing under them piling or other permanent form of 
support. These structures have been very unsatisfactory. 
They have caused trouble by settling under load, and by 
being easily overturned toward deep water whenever it 
became necessary to deepen channels. This practice has 
been almost entirely abandoned and it is now recognized 
that filled cribs should never be placed except upon solid, 
unyielding foundations. Where the improvement will 
warrant the expenditure, the use of some form of. steel 
sheet piling is very satisfactory, and its use will doubtless 
be increased very greatly in the future. 

Where piling is driven in very deep water and future 
plans contemplate permanent filling of the dock, it is 
often good practice to fill in around the piling to a cer- 
tain depth with rubble stone, thus stiffening the founda- 
tion and causing less damage to buildings and structures 
due to the shock of berthing boats. 

The present depth of channel, as well as depth that 
may be required in the future, should be given careful 
consideration. If the structure is one to be used a long 
time, its future improvement by changing timber founda- 
tions to foundations of more permanent design of con- 
crete and steel must be considered. 

One of the most common causes of failure and perhaps 
the most common defect in dock foundation construc- 
tion is the improper spacing of the supporting piling. 
The tendency is to space piling more or less uniformly 
throughout the structure with utter disregard of the un- 
equal distribution of load. 


Superstructure 


The superstructures of many docks and wharves con- 
structed during the past few years are of a composite 
character. Timber, concrete and steel are used in vari- 
ous combinations, and there seems to be great diversity 
of opinion as to the best practice. Of course, there are 
many conditions to be considered in planning a dock for 
a particular locality to handle certain classes of traffic, 
and each dock is a problem by itself. 

Designs submitted to this committee show considerable 
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variation in the construction of dock floors. Timber 
structures are generally decked by cutting off the piling 
to the proper level, capping it with standard-sized tim- 
bers and placing a plank floor securely spiked to the caps. 
This form of deck is very satisfactory for wooden struc- 
tures, and, up to the present, on account of the low price 
of timber, has probably returned more on the investment 
than would have been produced by any permanent form 
of construction. 

In the past few years some designers have placed con- 
crete decks on timber structures, while others have used 
concrete with an asphalt wearing surface. It would 
seem that either of these methods of construction were 
hardly satisfactory. Concrete or asphalt decks should be 
placed on filled or permanent structures so they would 
not deteriorate rapidly from the action of an unstable 
foundation. 

The danger of fires and the tremendous loss incident 
to the destruction of wharves and their contents, as well 
as the loss that may entail on shipping in the immediate 
vicinity, has been a very decided factor in producing a 
permanent form of construction. The constant rise in 
prices of timber in all forms and the lower prices of steel 
and concrete is making it more feasible to put up fire- 
proof structures of permanent design. 


Discussion of Various Types 


Untreated Pile and Timber Structures—Up to 
very recent times by far the greater number of 
wharves built have been of plain untreated pile and tim- 
ber design. The cheapness of timber, the ease with 
which it can be handled and placed and its ready adapta- 
tion to various conditions, still make this form of dock 
very satisfactory, and in most cases these docks will 
show a larger return on the investment than other so- 
called permanent forms of construction. The life of 
these structures will be from seven to ten years, depend- 
ing on the quality of the timber and climatic conditions. 
Oftentimes the superstructure may be rebuilt on original 
foundation piles where there are no marine borers and 
the variation of the water level is small. When the water 
is infested with the teredo, the use of untreated piling 
is a poor investment, therefore this form of dock is now 
used only on fresh water lakes or in harbors where the 
presence of fresh water or sewage is enough to destroy 
the teredo. 

Treated Pile and Timber Structures——Of late years 
great progress has been made in the creosoting of tim- 
ber, and on account of the greatly increased life ob- 
tained and the great resistance given to the work of 
marine borers, much treated timber is now being used in 
wharf construction. Sufficient time has not yet lapsed 
to determine with any degree of accuracy the life of a 
thoroughly creosoted timber dock, but observation war- 
rants the conclusion that a life of 25 years will not be 
unusual. When taking into consideration the fact that 
our transportation service is a rapidly changing and de- 
veloping condition, and that a lapse of 25 years sees most 
of our structures obsolete, it would seem that only very 
peculiar conditions would warrant more expensive struc- 


- tures than well-built creosoted timber docks. 


Timber and Concrete Combination—Filled.—Along 
our Great Lakes and inland waters, where there is no 
change of water elevation, there have been built many 
variations of the filled dock. Some forms use the tim- 
ber sheet pile front tied back with rods, surmounted by 
a gravity concrete wall resting on piling. The conditions 
warranting this construction are: shallow water at the 
dock site, cheap filling placed by hydraulic dredges, large 
area of dock surface for storage of bulk freight, safety 
from fire loss and ease of use for track terminals. Most 
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of the large coal-hauling docks on the Great Lakes are 
of this pattern and are giving very satisfactory results 
and showing good economy. ~ 

Steel and Concrete Dock.—Of late years some very 
permanent and expensive forms of docks have been con- 
structed, using steel or concrete sheet piling capped with 
concrete retaining walls. Structures of this kind are war- 
ranted where the area of dock surface is large, water is 
shallow, not requiring heavy fill, filling material cheap 
and removed from adjacent slips by hydraulic dredge, 
and where it is proposed to use the dock surface for a 
railroad terminal, conditions must be such that a prac- 
tically permanent layout may be designed so that capital 
cost can be spread over a period of 40 or 50 years. Main- 
tenance cost is, of course, low on this style of dock and 
should also be given careful consideration. In the effort 
to obtain permanent forms of construction, economy is 
often lost sight of and larger and heavier expenditures 
are made than a careful consideration of all the facts 
and conditions will warrant. 


BaALLAst DECK AND REINFORCED CONCRETE TRESTLES 


Since the subject assigned to the committee for inves- 
tigation seems to encroach somewhat on the field of activ- 
ity of the masonry committee, the matter under consider- 
ation was referred to the chairman of that committee in 
an effort to ascertain the extent of pertinent information 
as to reinforced concrete trestles which might have been 
collected thereby. We find that the masonry committee 
is not in possession of material data suitable for our 
work, and have therefore been conducting investigations 
on our own behalf. Inquiries have been transmitted to 
about 75 of the more important railways in the United 
States and Canada, aggregating 225,550 miles of line. To 
these inquiries 47 of the lines have responded, and. we 
have, therefore, received replies from 143,557 miles of 
road. 

It is the sense of the committee that, since there are 
so many factors of both an engineering and economic 
nature to be thoroughly considered before intelligent 
conclusions can be reached, it cannot submit a completed 
report at this time, it begs to request a continuation 
of final report until next year. 


Lac SCREWS FoR FASTENING GUARD TIMBERS 


During 1914 the committee began the investigation of 
the use of lag screws to fasten guard timbers to ties on 
wooden and metal bridges. A number of replies were 
received to a circular which was sent to the various 
roads throughout the country, but owing to the small 
number of roads using lag screws, another circular was 
prepared and sent to such roads as reported having had 
no experience with them. In this last circular one of 
the queries was whether the road communicated with 
would be willing to give lag screws a trial on some of 
its bridges on the recommendation of the committee. 
Thirty-three roads indicated their willingness to make 
this trial, and the committee recommended that the trial 
be made. 

The work for this year has been to formulate plans 
and methods of procedure for further investigation. A 
plan was prepared showing the general ideas of the com- 
mittee relative to such construction, so that investigation 
and experiment might be carried on along similar lines 
and results compared. A circular was prepared and a 
copy of the plan attached. This communication was sent 
to the 33 roads indicating their willingness to make a 
trial of lag screws, and in the circular it was urged that 
the road addressed make the trial, following in a gen- 
eral way the ideas of the committee. Replies to a later 
communication indicate that 4 roads have already begun 
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the experiment and 14 others expect to make the experi- 
meiit as soon as opportunity presents itself or work: now 
in progress develops to that stage where the trial can be 
ma’ de. 

In spite of the very general satisfaction expressed by 
the roads using lag screws, and in view of the fact that 
coinparatively few roads have used them, and that a few 


Note:- 


Ties and Guard Timbers fo be sued one dimension, 
ont dopping of Guard Thnbers and Tes. 

Use Log Jcrews wa evary tie, holes fo be bored fer 
Log Screws ane iach deeper than peactrotion of Lag Serer, 
Fosten alienate ties to stringers. 

109 Jerews fo be sloggered 2 ia guard timbers. 
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Diagram A, Showing Recommended Method of Fastening 
Guard Timbers to Ties on Wooden Trestle Decks 








of the roads using them report adversely and have aban- 
doned their use, the committee does not yet feel justified 
in recommending the adoption of lag screws for fasten- 
ing outer guard timbers as good practice. The commit- 
tee, however, believes that more time should be given 
for the trials now in progress, and for others which it is 
hoped can be arranged for; and therefore submits this 


Report of 


The subjects assigned by the Board of 
Direction were: 

Make critical examination of the sub- 
ject matter in the Manual, and submit 
recommendations for changes. 

Report. on cost and method of con- 
structing concrete piles. 

Report on the appearance, wearing 
qualities and cost of surface finish con- 
crete. 

Report on the design of foundations 
for piers, abutments, retaining walls and 
arches in various soils and depth of water 
(not including pneumatic foundations). 

The report of the joint conference, ap- 
pointed to reconcile differences between 
the specifications of the American So- 
ciety for Testing Materials and the 
United States Government  specifica- 
tions for cement, presented its long- 
looked-for report on June 15, 1915. The report is very 
complete, but in addition to ‘reconciling the differences 
existing at the time the joint conference was appointed, 
the committee undertook to make a number of changes in 
the specifications. 
on the joint conference, this action was objected to by 
the manufacturers of cement, and at the meeting on June 
15 at Philadelphia, as well as at the meeting held on June 
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as a progress report only and recommends the continua- 
tion of the subject for next year’s study. 


Discussion 


E. A. Frink (chairman): In regard to the study oi 
the design of docks and wharves, we find we are 
We 
are confining our study of this subject to the construc- 
tion of docks and wharves up to the level of the floor, 
and not above. With reference to the second subject, 
the report on the relative merits of ballast deck 
wooden trestles as compared with reinforced concrete 
trestles, the sub-committee in charge of that subject 
has found there is very little information extant that 
would aid them in presenting information on that 
point. One of the great questions we have not in- 
formation on is the cost of concrete trestles. They 
varied so much that we want to give it further con- 
sideration before making a report. 

As to the third subject, to continue the study of the 
use of lag screws in certain construction, we sent out 
a circular letter to various roads, with the result that 
not less than 33 roads that had not previously used 
that method of construction expressed a willingness 
to experiment with it. The general experience of 
those that have used lag screws is good. With very 
few exceptions, they report in its favor, and our in- 
vestigation so far is promising. The committee pre- 
sents a progress report on that subject also. For 
next year’s work we suggest a new subject—the ques- 
tion of galvanized iron fastenings in ordinary timber 
structure. It has occurred to us that the use of plain 
iron fastenings in creosoted timber structures might 
possibly be objectionable. 

The President: The work of the committee this 
year has been submitted for information. The com- 
mittee will be excused, with the thanks of the asso- 
ciation for its work. 


the Committee on Masonry 


24, 1915, at Atlantic City, urged the 
adoption of a motion to suppress the 
report of the joint conference until 
. thoroughly investigated, and caused 
the adoption of a motion to submit the 
report to a number of sub-committees 
to determine the value of the specifi- 
cations as presented and the effect the 
specifications will have on the cement 
manufacturing interests. These sub- 
committees are supposed to report 
within one year to committee C-1 of 
the American Society for Testing Ma 
terials. The representatives of this 
Association are represented on the 
sum-committees to investigate the pro- 
posed specifications. 

The sub-committee on Accelerated 
Tests of Cement held one meeting 
during the past year and decided that 

until such tests have received a more complete investiga- 
tion and until the value and purpose of the accelerated 
test is more fully established, the existing requirements 
as to constancy of volume of cements should govern. 

The joint committee held several meetings during the 
past year, at which the members from the masonry com- 
mittee assigned to the joint committee participated under 
a ruling by the Board of Direction. The subjects under 
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consideration at these meetings comprised the presenta- 
tion of formulas for the design of reinforced concrete 
floors supported by columns for buildings and also the 
quality of reinforcing steel, more particularly the use 
of reinforcing bars rolled from steel rails. The general 
opinion of a number of the members of the joint com- 
mittee has outlived its usefulness and an early closing 
of its affairs may be looked for. It is thought that a com- 
mittee with new members can be appointed whenever the 
conditions seem to require such action. 

The members assigned to the joint committee request 
action by this Association on the following points : 

(1) Are steel reinforcing bars rolled from steel rails 
recommended for general use in reinforced concrete 
construction ? 

(2) Are steel reinforcing bars rolled from steel rails 
recommended for general use in reinforced concrete con- 
struction, provided such bars are used only when the bars 
do not require to be bent? 

(3) Are steel reinforcing bars rolled from steel rail 
recommended for general use in reinforced concrete con- 
struction under the same conditions as steel reinforce- 
ment bars rolled from billets under the requirements of 
the specifications for high carbon steel of the American 
Society for Testing Materials? 


Next YEAR’S WorK 


It is recommended that the subject of cost and method 
of constructing concrete piles be reassigned to the com- 
mittee for further consideration, the committee to pre- 
sent additional typical designs for such piles for differ- 
ent loading and rules for the driving of such piles under 
various conditions and loading. The subject of certain 
typical designs of foundations for piers, abutments, 
retaining walls and arches in various soils and depths of 
water (not including pneumatic foundations) should also 
be reassigned to the committee. 

Committee: F. E. Schall (L. V.), chairman; F. L. 
Thompson (I. C.), vice-chairman; R. Armour (G. T.), 
John C. Beye (C. R. I. & P.), H. A. Cassil (B. & O. S. 
W.), T. L. Condron (Cons. Engr.), J. K. Conner (L. 
E. & W.), L. J. Hotchkiss (Cons. Engr.), Richard L. 
Humphrey (Cons. Engrs.), W. S. Lacher (Railway Age 
Gazette), C. P. Richardson (C. R. I & P.), R. A. 
Rutledge (A. T. & S. F.), G. H. Scribner, Jr. (Contr. 
Engr.), F. P. Sisson (G. T.), Job Tuthill, J. J. Yates 
(C. R. R. of N. J.): 


CONSTRUCTING CONCRETE PILES 


The typical designs for concrete piles, illustrated in 
last year’s proceedings, furnish a sufficient variation to 
give information in regard to designs of piles that may 
be suitable for certain classes of work. It is to be under- 
stood that the load which a concrete pile is to carry, the 
nature of the soil into which it is to be driven, whether 
the pile will act as a column on the hard bottom or 
whether it receives support from the soil through skin 
friction, are factors that enter into the question as to 
size, design and amount of steel reinforcement required. 

The question as to whether square, octagon or hexagon- 
shaped concrete piles should be used, depends upon the 
style of the structure the piles are to carry; the question 
as to whether tapered or straight concrete piles should be 
used depends upon the soil in which they are to be driven 
and whether the piles act as a simple column or whether 
skin friction may be obtained; these questions must be 
decided by the designer. The hexagon-shaped pile, either 
tapered or straight, by reason of its comparative con- 
stant diametric section, seems to present the most suit- 
able shape for general conditions. A square pile, if 


twisted in driving, may cause the enlargement of the 
supporting cap in case of narrow work, while under the 
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same conditions the hexagon-shaped pile, which does not 
materially change in diameter, may not cause such en- 
largement. 

The cost of constructing concrete piles depends upon 
the number, length and size of the piles required at a 
given point, the load that a pile is to carry, the amount 
of steel reinforcement required, the design of the pile 
(either as a free column for soft ground or a supported 
column for harder ground), the shape of the pile and 
the nature of the soil in which a concrete pile is to be 
driven. The available space for the manufacture and 
storage for seasoning of piles, and the distance of such 
storage ground from the site of the structure have a large 
bearing on the cost of constructing concrete piles. 

To obtain good results, concrete piles should be sea- 
soned not less than 30 to 40 days before handling and 
driving, depending upon the amount of driving expected 
and the season of the year when the piles are made. 

The committee considered only the pre-molded con- 
crete pile, as that style of pile was understood to be cov- 
ered by the instructions to the committee. 


Specifications for Constructing Concrete Piles 


1. The piles shall be made in accordance with the 
dimensions shown on the plans. 

2. The workmanship and materials shall be in accord- 
ance with the specifications for plain and reinforced con- 
crete and steel reinforcement as embodied in the Manual, 
with the following modifications: 

3. The coarse aggregate shall consist of material such 
as crushed stone or gravel varying in size from %4-in. to 
3%4-in.; it shall be clean, hard, durable and free from all 
deleterious matter. 

4. The proportions of the concrete shall be 1 part 
cement, 2 parts fine aggregate and 4 parts coarse aggre- 
gate. 

5. The forms for concrete piles shall be made under 
the requirements for forms of concrete and reinforced 
concrete as published in the Manual; they must rest 
upon supports spaced not over 4-ft. centers; forms are 
generally collapsible, the bottom left under the piles until 
the piles have seasoned sufficiently to permit turning upon 
the supports. 

6. Concrete piles shall not be handled on the supports 
under 10 days or moved to the site for driving, unless 
they have seasoned 30 to 40 days; all concrete piles must 
be handled carefully, avoiding all drops or heavy jarring. 

Specifications for Driving Concrete Piles 

1. Piling shall be protected during driving with an 
approved cushion cap. 

2. The driving or jetting of piles shall be governed by 
“Pile Driving—Principles of Practice,” given in the 
specifications for workmanship for pile and frame trestles 
in the Manual of the Association. 

3. In driving, preference will be given to a steam ham- 
mer. Where a drop hammer is permitted a heavy ham- 
mer with a short drop shall be used; where jetting and 
driving are employed a steam hammer is preferred. 

4. Any pile injured in driving or driven out of place 
shall either be pulled out, cut off or replaced by a new 
pile, as may be directed by the engineer. 

5. On sloping ground and where necessary, a suit- 
able hole shall be dug at the location of each pile to aid 
in holding it in proper position. 

6. Before driving, the piles shall be carefully located 
and set to the line called for on the plan, and the pile- 
driver leads held in proper position by means of guy 
lines. 

7. Unless otherwise called for on the plans, piles shall 
be driven in a plumb position as near as possible; any 
pile out of plumb more than one-half inch per foot, or 
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out of position more than one foot, shall be pulled and 
re-driven or cut off and replaced by a new pile, if so 
required by the engineer. 

8. All reasonable efforts shall be made to drive the 
concrete piles to plan cut-off, the lengths of piles having 
been determined by borings or test piles; driving will be 
continued until this point is reached or until the follow- 
ing conditions are met: (Cases where driving is through 
soft soil to hard bottom or rock excepted. ) 

9. Piles which are to carry a load of net tons 
shall have a penetration for the last 6 blows not exceed- 
eee inch per blow by the following hammers: 

(a) Steam hammer weighing lbs., weight of 
plunger lbs., height of drop feet, or steam 
hammer of equal mechanical effect. 

(b) Drop hammer weighing Ibs., height of 
drop feet, or drop hammer of equal mechanical 
effect. 

10. In selecting the weight of the hammer, the size 
and weight of the pile should be considered. 


Cutting Off Piles 


1. Where it is not possible to drive concrete piles to 
plan cut-off, it will be necessary to remove a portion 
of the pile above this point, and, unless otherwise speci- 
fied, a variation of 4 in. will be allowed above the plan 
cut-off for the inequalities of the tops of the piles. All 
shaken or loosened parts of the head of cut-off piles 
shall be removed. 

2. Where reinforcement has to be cut off it shall be 
done by a hack saw or oxy-acetylene torch. 


eee eee 


eee eee 
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Various METHODS OF SURFACE FINISH OF CONCRETE 


The appearance of the surface of concrete is depend- 
ent upon the materials of which the concrete is com- 
posed, the forms in which the concrete is placed and 
the treatment given the surface after the forms are 
removed. Without special treatment the color is due 
almost entirely to the cement, the sand ordinarily used 
affecting it only to a minor extent. When treated me- 
chanically, the colors of the aggregates have a large 
influence upon that of the surface, the size of the grains 
of the sand and of the stone modify the texture, and a 
variety of color and texture can be obtained in pleasing 
effects by a careful selection and proportioning of the 
aggregates. The appearance is also influenced by the 
amount of water used, as this affects the density of the 
concrete and the time of setting and thereby the color. 
If the surface is allowed to dry rapidly the color will 
be lighter than if kept damp and allowed to dry slowly. 

The durability of a finish depends mainly upon. the 
resistance of the surface of the concrete to the penetra- 
tion of moisture. A skin of mortar is produced against 
the form and the more non-absorbent the form material 
the richer in cement will this outside coating be and 
therefore the more impervious to moisture. When this 
skin of mortar is removed by any process, the resulting 
surface is more susceptible to the influence of the weather 
and with a porous concrete the action of frost may pro- 
duce serious disintegration. The quality of the con- 
crete should therefore be taken into consideration in 
deciding upon the treatment for the surface, a richer 
mixture and greater density being desirable if the outer 
coating is to be removed. A roughened surface is more 
susceptible to discoloration from dust and smoke and in 
general the smooth natural surface left by the forms is 
the most durable, both as to wearing qualities and color. 


Methods of Finishing 


The following methods are those generally used for 
finishing concrete surfaces: 
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Spading or Working the Coarse Aggregate Away From 
the Form.—As the concrete is deposited, the coarse 
aggregate is carefully worked back from the forms into 
the mass of the concrete with spades, fine stone forks or 
other tools, leaving only mortar next to the forms. All 
holes or voids appearing after the removal of the forms 
should be filled with a mortar made of the same propor- 
tions of cement and sand as the mortar of the concrete 
and rubbed smooth and even with the surface with a 
wooden float. This method is generally used, and, where 
decorative treatment is not required, produces the best 
finish for the least expense. The resultant surface should 
be as smooth as the forms against which it is made, is 
nearly impervious to moisture and its wearing qualities 
are equal, if not superior, to those of any other method. 
By using dressed lumber forms, careful workmanship, 
and coating the inside with raw paraffin, very smooth 
surfaces, free from grain marks, can be obtained. 

Forms of metal or wooden forms lined with metal give 
a smoother surface than bare wood, but being non- 
absorbent, an excess of cement is brought to the form, 
producing a thin skin of rich mortar on the surface of 
the concrete that later may develop unsightly hair cracks 
and checks. ; 

Coating With a Wash of Cement.—After the forms 
are removed a wash usually of one part cement and one 
part sand is applied to the surface with a brush. This 
fills up the pores, covers the small inequalities and wood 
grain marks and produces a smooth and more even finish 
and color. The film of mortar thus put on usually devel- 
ops checks and hair cracks and later scales and flakes off. 

Rubbing.—This method consists in rubbing the sur- 
face of the concrete to the desired degree of smoothness 
with carborundum bricks, cement bricks or with wooden 
floats in the manner described below. The rubbing 
smooths inequalities, fills the pores and small cavities and 
forms a surface of uniform finish and appearance that 
does not flake or scale. The earlier the rubbing is done 
the better are the results. 


Specifications for Rubbing With Carborundum or 
Cement Bricks 


1. As the concrete is deposited, the coarse aggregate 
shall be carefully worked back from the forms with 
spades, fine stone forks or other proper tools so:as to 
bring a layer of mortar against the face of the forms. 

2. The forms shall be removed as early as practicable 
from the surfaces to be finished, joint marks, projections 
and inequalities removed and all cavities filled with mor- 
tar. These surfaces shall then be thoroughly wet with 
water and rubbed to a smooth uniform finish with a flat 
stone, a cement brick made of one part Portland cement 
to two or two and one-half parts sand; or first with a 
No. 8 carborundum brick, followed by a No. 30, as may 
be necessary to obtain the desired degree of smooth- 
ness. 

3. No mortar or cement shall be applied except to fill 
distinct holes or cavities. Uneven places shall be 
smoothed by rubbing down and not by plastering. The 
surface shall not be washed after the rubbing, but shall 
be protected by moist canvas or other suitable means for 
three days after the rubbing is completed. 


Specifications for Rubbing With Wooden Floats 


1. As the concrete is deposited, the coarse aggregate 
shall be carefully worked back from the forms with 
spades, fine stone forks or other proper tools, so as to 
bring a layer of mortar against the face of the forms. 

2. The forms shall be removed from the surfaces to 
be finished while the concrete is green; joint marks, pro- 
jections and inequalities removed and all cavities filled 











602 


with mortar. The surfaces shall then be rubbed with 
soft wood floats and kept well flushed with clean water 
during the rubbing. When the desired finish is obtained 
the whole surface shall be thoroughly washed. 

3. No mortar or cement shall be applied except to fill 
holes or cavities. Uneven places shall be smoothed by 
chipping and rubbing down and not by plastering. 

4. All work shall be finished free from discolorations, 
streaks, or other imperfections that injure the appear- 
ance or life of the work. 

Removing the Outside Mortar and Exposing the Ag- 
gregate——This method requires a coating or layer of 
specially prepared aggregate on the outside of the con- 
crete where the surface is to be treated. By carefully 
selecting and combining the aggregates a variety of color 
and textures can be obtained. A combination of gravel 
and crushed stone, for instance, gives a more varied effect 
than either alone. The color and texture depend upon the 
color, size and proportions of the aggregates used, there- 
fore accurate measurement of materials, gaging with 
the proper amount of water and careful mixing for each 
batch are necessary for uniform results. Where the 
surfaces are too large to concrete in one day, the forms 
must be constructed so that the face forms can be readily 
removed from the sections as they are ready for treat- 
ment. Good form material and careful construction are 
also essential. 

The surface coating prepared to produce the desired 
appearance is placed against the form as the concrete 
is deposited and after removing the forms the surface 
is finished by: Washing or scrubbing with brushes and 
water, treating with acids or removing the mortar with 
a sand blast. 


Specifications for Washed or Scrubbed Surfaces. 


1. The outside layer for the finished surface shall be 
composed of one part cement to two parts coarse sand 
and two parts granolithic grit (or whatever aggregate 
is desired), mixed to a stiff mortar. The aggregate 
shall be (description of aggregate) crushed to pass a 
sieve of mesh and screened free of dust. For 
vertical surfaces the mixture shall be placed by skilled 
workmen against the face of the forms in a layer not 
less than 1% in. thick, as the concrete is placed so 
that it shall form a part of the body of the work. Care 
shall be taken to prevent air spaces or voids in the 
surface. 

2. As soon as the concrete has sufficiently hardened, 
but is still quite green, the forms shall be removed from 
the surfaces to be finished and all voids be filled with 
the surface mixture. 

3. The surface shall then be washed with water and 
brushes of stiff fiber or wire until the grit (or other 
aggregate) is sufficiently exposed and projects slightly, 
but not enough to injure its adhesion to the mass. The 
whole surface shall then be rinsed thoroughly clean and 
kept moist and protected from the sun for not less than 
3 days. 

4. For horizontal surfaces the surface mixture shall 
‘be not less than 1% in. thick, placed immediately after 
the concrete is deposited and before it has set, troweled 
or floated to an even surface and after it has set suffi- 
ciently hard it shall be washed as above until the grit 
(or the aggregate) is exposed. 

Treatment With Acid.—The surface layer is washed 
with acid and scrubbed as above. Commercial hydro- 


chloric or nitric acids are used, diluted usually one part 
to two or three parts of water, according to the age of 
the concrete as determined by experiment on the work. 
Great care must be taken to remove completely all traces 
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of the acid, otherwise its action will continue and the 
surface will be permanently discolored. 

This treatment is sometimes used after the washing 
or scrubbing method, to clean thoroughly all traces of 
cement from the surface of the aggregate and better 
bring out its natural color. The surface is washed with 
a dilute solution of hydrochloric acid with an ordinary 
calcimine brush and rubbed while wet with a stiff vege- 
table fiber brush. The acid should not be left on more 
than 30 minutes and should then be thoroughly and care- 
fully washed off. 

Treatment With Sand Blast——Removing the mortar 
with the sand blast has not generally proved successful, 
because of the varying density or hardness of ordinary 
concrete, and consequent difficulty in removing the mor- 
tar to a uniform depth. The nozzle should not be larger 
than % in. diameter and be held close to the surface to 
be cut and a very hard sand with angular grains must 
be used. 

Tooling the Surface.—Concrete may be cut or dressed 
similar to natural stone with a crandall, bush ham- 
mer rotary or other tools. This treatment carried 
to the extent of cutting slightly into the aggregate pro- 
duces attractive surfaces and bush hammering is con- 
sidered by many to give the best possible appearance at 
a reasonable cost. For the best results thoroughly spaded 
surfaces or surfaces composed of special aggregate are 
necessary. The aggregate and the mortar should be as 
nearly of equal hardness as possible, and the smaller and 
more uniform the size of the aggregate the more nearly 
will the resulting surface resemble natural stone. 

Scoring or Blocking the Surface—The effect of 
courses can be produced by placing “V’-shaped battens, 
properly arranged, horizontally on the inside face of the 
forms. Vertical battens should be limited to construc- 
tion joints rather than used to imitate stone work. The 
marks or scorings thus produced break the flat appear- 
ance of large surfaces, render expansion joints less 
prominent and obscure the lines between different days’ 
work. They are quite as effective in rubbed or scrubbed 
surfaces and prevent the marks so difficult to avoid 
between two pieces of finishing. 

Sidewalk and Floor Finishes——Sidewalks should be 
finished with a wearing surface not less than %4 in. ‘thick 
of mortar composed of one part cement to two parts 
of hard sand laid at the same time as the base to secure 
a thorough bonding. A better wearing surface is pro- 
duced by increasing the thickness to one inch and using 
one and one-half parts cement, one part coarse sand 
and two parts granite grit laid at the same time as the 
base. This top surface should be well troweled, and, 
where necessary to prevent slipping, finished with a wood 
float, a bristle or coarse broom or roughened by small 
prick marks. All edges and joints should be rounded 
and finished with a smoothing iron and proper provision 
made for expansion. 

Concrete floors do not stand hard trucking without 
considerable wear and dust. The wearing surface should 
be mortar mixed with carborundum, granite grit or other 
hard aggregate and troweled hard. Some patented com- 
binations of sal-ammoniac and finely divided iron have 
proved fairly durable. 

Very little reliable data on the cost of the various kinds 
of finish have been found available. It is generally con- 
ceded that the cost of spaded surfaces is practically inap- 
preciable. Costs of some of the other methods from 
various sources are as follows: 

Rubbing with carborundum 1 ct. to 4 ct. per sq. ft. 

Rubbing with wood floats, 1 ct. to 4 ct. per sq. ft. 

Sand blast, 2 ct. per sq. ft. 

Bush hammering or tooling, 3 ct. to 10 ct. per sq. ft. 
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0 . 
Conclusions 


1. For all work not requiring decorative treatment a 
spaded finish is recommended as the most durable, the 
most readily applied and the most economical. 

2. Coating with a wash of cement is not recommended. 

3. Rubbing with carborundum bricks or wood floats 
is next to spading in ease of application and cost. 

4. The most pleasing appearance can be obtained by 
bush hammering or other tool work, and where orna- 
mentation is desired this method or scrubbing is recom- 
mended. 


DesIGN OF FOUNDATIONS FOR PrErSs, ABUTMENTS, RE- 
TAINING WALLS AND ARCHES 


The committee has confined itself to the collection of 
information bearing on the methods of design of founda- 
tions as reported by various railroad companies and 
members of the Association. With the view to continu- 
ing the study another year no recommendations are 
made, but the committee submits the following as infor- 
mation : 

The bearing power of soil for the support of struc- 
tures is a subject that has not been as thoroughly investi- 
gated as the determination of the strength of materials 
composing structures which are placed on the soil; while 
investigations have been made for specific cases, no ex- 
tended tests for determining the pressure that the vari- 
ous soils may safely carry have been made in the past. 

It is incumbent upon every member of the American 
Railway Engineering Association, in making investiga- 
tions and tests of the carrying capacity of soils for spe- 
cific structures, to keep an accurate account of such in- 
vestigations, its results and determinations, and furnish 
such information to the masonry committee. For the 
purpose of properly recording soil data, the committee 
will submit later a form which will not only serve as a 
guide to the engineer in making tests, but will also 
greatly aid the committee in collating the information 
obtained. 

In the 31 answers received in reply to a circular let- 
ter sent to the members of the Association, 21 railroads 
have used test pits, 14 railroads have used test loads in 
connection with test pits, 1 railroad has used cofferdams 
in constructing test pits for important work, 23 railroads 
have used test piles to determine the depth to drive, the 
length of pile required and the bearing power, and 6 
railroads have used sounding rods for preliminary deter- 
mination of soil conditions. 

The carrying capacity of soils in foundations is de- 
pendent on many factors, such as the character and uni- 
formity of the material, the thickness and general strata 
of the layers and the behavior of the soil against the 
action of the elements. 

The following soils are generally considered suitable 
for foundations: 

Solid rock, 10 to 12 ft. in thickness, with nearly hori- 
zontal layers or veins, is generally considered sufficient 
support for most structures. If the rock, however, con- 
tains cavities and is not sufficiently homogeneous, the 
foundation is of questionable value. Not infrequently 
the rock strata overlie beds of clay, which may, through 
exposure to the elements, either by artificial or natural 
causes, become softened with water. In such cases set- 
tlement is likely to occur, or if the beds are in an in- 
clined position a sliding or side movement of the courses 
might be experienced. It is also’ possible that through 
water supply construction the softer strata may be gradu- 
ally washed or sucked out, causing settlement. In 
mining districts the support of the rock may be lost by 
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mining operations. Where mining chambers occur the 
rock strata must be artificially supported by carefully 
filling these chambers. The influence of the elements 
upon rock structure must also be considered, as certain 
rock formations are subject to disintegration when ex- 
posed. 

Gravel deposits 8 to 10 ft. in thickness make a good 
foundation bottom. Gravel foundations should not be 
subject to strong action of water, since such action 
might loosen the formation of the gravel. 

Sand, properly confined against lateral movement, is 
considered an excellent support for foundations. The 
pearing value of sands increases in proportion to the 
thickness of the bed and the depth to which the founda- 
tion is carried. Sand particles distribute pressures and 
layers of sand are often employed to distribute the weight 
over a larger area of a less stable foundation soil. 

Clay, usually a tough, more or less compressed mass, 
if found in deposits of not less than 10 ft. in thickness 
and when practically impervious to water, is considered 
good foundation soil for ordinary structures. Clay even 
if found in hard condition is subject to slight compres- 
sion, which, while uniform, may not be of much conse- 
quence. Through absorption of water, clay is softened 
and made less strong and compact and loses the elements 
of good foundation soil. The carrying capacity of clay 
bottom may be increased by ramming into it stone or 
gravel, thus compacting the soil of a softer nature, under- 
standing, however, that the underlying strata of soil form 
a sufficient support for the loading proposed. 

Mixtures of sand and loam, considering the ratio in 
which they are found, may have fairly good bearing 
values. These values vary in proportion to the quality 
of the clay and sand encountered and are dependent on 
special conditions. Such soils must be thoroughly tested. 

Top soil, peat or marsh are considered poor foundation 
soils. Soils of a greasy nature, especially when com- 
bined with sand and an abundance of water, are consid- 
ered very poor foundation soils. 

Artificial soils, such as made embankments and fills, 
except specially prepared foundations of sand, gravel or 
broken stone, are not considered as safe foundations. 

The weight for which a foundation soil can perma- 
nently and safely be used depends upon the strength of 
the material encountered. The same pressure which is 
imposed upon the foundation soil is naturally also sus- 
tained by the underside of the material used in the con- 
struction of the foundations, therefore the load upon the 
foundation soil will never exceed the strength of the 
building material placed upon it. 

The following table gives a summary of answers to 
the circular letter on the allowable bearing pressure on 
different soils on piles: 


ALLOWABLE. BEARING PRESSURES ON DIFFERENT SOILS 
AND ON’PILES. 








Tons per Square Foot. 
| Sand Loam | Top Soil : 
Solid Piles 
Rock | om. Sand | Clay aa, Peat and (Tot. load) 
; | 
Chicago, Milwaukee. & St. 

SS SERA pes 5-30 8-10 2-6 48 1-2 0.5-1 15 
Chicago & Northwestern... | ......../....005 3 2.5 O.86-B fo. acacsee 17.5-22.5 
Central of New Jersey...... ee 2.5 BRM Deca h idelccnccsece® 12-15 
pO SE UE PES ST MRI SNES SPUR SO WA 10 
Hocking Velley............. 4-6 








Queen & 
Southern Pacific.....,...... 
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The answers to the circular letter of the committee 
indicate that the majority are in favor of considering 
uplift in designing foundations in water. 


Discussion 


F. L. Thompson (vice-chairman): The sub-com- 
mittee on the appearance, wearing qualities and cost 
of surface finish of concrete present a final report of 
the subject, and I move that these conclusions be 
adopted by the convention. 

C. S. Churchill (N. & W.): I would like to know 
what is in the mind of the committee with reference 
to the second paragraph in those conclusions reading, 
“Coating with a wash of cement is not recommended.” 
That method is being largely used. Why is it neces- 
sary to speak detrimentally of it? 

Mr. Thompson: When the committee inserted that 
conclusion it was not considering brick buildings, but 
more in the nature of a coating for concrete work 
itself. 

Mr. Churchill: I am arguing from analogy. If it 
is a good thing in one piece of masonry, it is probably 
a good thing in another, in some cases. 

T. L. Condron (Con. Eng.): In the report the 
committee states: “The film of mortar thus put on 
usually develops checks and hair eracks and later 
scales and flakes off.” That was almost the general 
experience of the committee with reference to cement 
wash on the sections of concrete facings. 

Mr. Churchill: I disagree with the statement by 
the committee referred to. It is a question of the 
skill of the person who puts on the wash as to what 
the result shall be. I know that we do get good re- 
sults when it is properly done. 


S. B. Fisher (M. K. & T.): My experience bears 


out the recommendation of the committee. I coated 
scores of bridges when we started with concrete in 
1890 with a wash of cement, and the general effect 
has been to scale off, and in later years we quit doing 
that. 

S. P. Brown (Mt. R. T. & T.): My experience 
bears out the views of the committee. The only sat- 
isfactory results I have ever had with a wash was 
when it was rubbed in, which is practically the float- 
ing method which the committee recommends. 

G. J. Ray (D. L. & W.): My views are in full ac- 
cord with those expressed by the committee. My ex- 
perience has been that where cement is put on a sur- 
face of finished concrete, after the forms are taken 
off, it invariably checks. It does not always come off, 
but it shows a sort of alligator appearance. ° 

E. A. Frink (S. A. L.): The experience I have had 
with ornamental concrete work leads me to believe 
that the brush finish is one of the most satisfactory 
finishes one can have, if the aggregate, as the commit- 
tee says in its report, is selected with a view to color 
and size, and then the mortar is brushed out carefully 
before it gets too hard. 

The President: If there is no further discussion, we 
will vote on the conclusions which the chairman has 
presented to us. 

(The conclusions were put to vote and adopted.) 

The President: A question has arisen as to whether 
we wish to approve the specifications for rubbing with 
carborundum or cement bricks. Do you wish to have 
these approved by the Assocation, Mr. Thompson, 
and have them included in the Manual, along with 
the conclusions? 

Mr. Thompson: We would be glad to have that 
done. 
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(The vice-chairman read those specifications and 
the specifications for washed or scrubbed surfaces. ) 

G. J. Ray (D. L. & W.): In finishing the surface 
of the concrete by a tooling method it is very simple 
to have the face so treated that there will be a con- 
tinuous run of concrete every day. Otherwise there 
is sure to be very disfiguring marks where the day’s 
run starts. I move the addition of a clause in para- 
graph 5 something like this: “Where practicable 
the face shall be a continuous run, and where it is 
impracticable to place the concrete in a continuous 
run the design of the surface decorations shall be 
such as to hide the joints.” 

(The motion was carried.) 

E. B. Temple (Penna. Lines): I do not think that 
these recommendations are in the sequence they 
should be. I move that this matter be referred back 
to the committee. 

C. H. Stein (C. of N. J.): I am of the opinion that 
we ought to reconsider the adoption of the conclusions 
and refer the entire matter back to the committee, so 
that they can re-prepare the specifications, the sub- 
ject-matter of which is good, with the exception that 
certain things ought to be re-arranged. 

(It was then voted to refer the subject, including 
the conclusions, back to the committee.) 

Mr. Thompson: The sub-committee on Founda- 
tions, Abutments, Retaining Walls and Arches made 
a progress report and they are working on some forms. 
The sub-committee would like to have the three ques- 
tions under “Concrete and Reinforced Concrete” voted 
on by the Association, as the sub-committee is divided 
in the matter and cannot make up their own minds 
and agree on it. 

There was extended discussion on the merits of 
reinforcing bars rerolled from rails, but as it was the 
sense of this meeting that the association as a body 
was not properly informed on.the subject, the matter 
was referred back to the committee. This was fol- 
lowed by a discussion of the relation of the Committee 
on Masonry to the Joint Committee which was closed 
by Prof. Talbot. 

A. N. Talbot (U. of I.): As a member of the Joint 
Committee, I think it might be well to say that the 
Joint Committee as a whole is of the opinion that it 
is best to make a final report and withdraw, and that 
then, when anything arises for the Joint Committee, 
the matter can be taken up anew, a new membership 
formed and other results obtained. 

The President: If there are no objections this mat- 
ter will take the course suggested. 

(The committee was excused.) 


LOCOMOTIVE INSPECTION RULES 


At the meeting of the Western Railway Club last 
evening, Frank McManamy, chief inspector of loco- 
motive boiler inspection, Interstate Commerce Com- 
mission, clearly defined some of the more general 
rules for locomotive inspection, which were made 
effective the first of the year. Some of the rules have 
been more or less generally misunderstood, as indi- 
cated by the nature of questions which have been asked 
of the federal authorities. In other instances, the gov- 
ernment inspectors have found that the railroads did 
not have a proper conception of the requirements. Mr. 
McManamy gave special attention to the more 
troublesome rules, and, in addition, answered a num- 
ber of questions on the part of the members present 
at the meeting. 
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Report of the Special Session Tuesday Evening 


The Nick and Break Test for Steel Rails and the 


Organization of Track Forces on the Baltimore & Ohio 


The special evening session of the American Railway 
Engineering Association was called to order by Presi- 
dent Trimble promptly at 7:30 p.m. There was a large 
attendance, practically every seat in the Florentine room 
being taken. The session was begun with an illustrated 
paper on “The Nick and Break Test in the Inspection 
of Steel Rails,’ by Robert W. Hunt and C. W. Gennet, 
Jr. The paper on “Tests of Douglas Fir Bridge String- 
ers,” which was to have been presented by H. B. Mac- 


Farland, engineer of tests, Atchison, Topeka & Santa 
Fe, was omitted because Mr. MacFarland was unable 
to be present and because it had already been printed 
in the association bulletin. Earl Stimson, engineer 
maintenance of way, Baltimore & Ohio, reviewed briefly 
the system for standardizing maintenance of way work 
on that road, as described in a recent bulletin of the 
association, and answered a number of questions by 
the members. 


’ The Nick and Break Test for Steel Rails 


By Robert W. Hunt and C. W. Gennet, Jr. 


Steel metallurgists will recall that prior to the gen- 
eral dependence upon the services of the analytical 
chemist—that is, in the days when but few steel works 
had their own laboratories—the grading of crucible 
steel in the ingot, and before it was drawn down into 
bars, was based upon the appearance of the fracture of 
each separate ingot. After the ingots became cold, a 
piece was broken off one corner and an expert workman 
judged of the hardness of the metal by the exposed 
fracture, and marked the ingot accordingly. Thus one 
would be used for tool, another for drill, another for 
spring steel, and so on. 

In later years, when the dissatisfaction with the 
results given by steel rails led to much discussion as 
to what changes should be made in the specifications 
governing their manufacture, the Rail committee of 
the American Railway Association called in consulta- 
tion the late William Metcalf, for years a steel maker. 
Previous to that time drop tests of pieces of rail rep- 
resenting each heat of steel had been included in some 
of the specifications, but the object of such tests had 
been limited to determining the ductility of the steel. 
There had not been any prescribed breaking tests 
with a view of disclosing the internal structure of the 
rail. 

Mr. Metcalf urged that the then-current testing did 
not go far enough, and that several pieces of rail from 
each heat should be broken, and by the disclosed 
fractures the rails from that heat accepted or rejected. 
When reporting the committee did not adopt his sug- 
gestions, but, based largely upon his insistence that 
the drop testing as then conducted did not go far 
enough, many railroad engineers gradually enlarged 
the scope of their drop-testing requirements until it 
became the general practice to break, say, three pieces 
from each heat of open-hearth steel and to accept or 
reject certain rails according to whether or not in- 
terior defects were revealed. It was urged that the 
practice should be extended to include the breaking 
of a piece of rail from the top end of each ingot 
rolled, and in fact some experimental rollings were 
made under such provisions, but opposition to the 
plan of making this fracture test on a piece of rail 
from each ingot developed among rail makers, with 
the result that what seems to us to be a perfectly 
logical method of testing rails to insure against accept- 
ance of defective material failed to have a fair work- 
ing trial. Thus it remained, about a year ago, for the 
Algoma Steel Corporation, at Sault Ste. Marie, Can- 


ada, to open the door commercially to the possibilities 


of a specification for rails, marking, we believe, a dis- 
tinct step forward in the direction of safer and better 
wearing rails. 

A contract for 10,000 tons of rails made by the 
Canadian Pacific with the Algoma company was the 
first to require what has been commonly termed “the 
nick and break test on each ingot,” and this was 
quickly followed by others for rails to be shipped to 
this country under similar conditions of testing. In 
justice to the Algoma company it may be said that 
they have become so appreciative of the logic, as well 
as the economy, of the nick and break test that they 
have seen fit to have it incorporated freely and with- 
out extra compensation in many of their specifications. 
One contract for rails to be shipped to one of the lead- 
ing railroads of the middle West was given special 
attention at the time of rolling, and it is essentiaily 
the results obtained on it that we desire to record, at 
the same time drawing attention to various phases 
of the matter of specifications and their application and 
interpretation. 

The contract in question covered a large tonnage 
of 90-lb. A. R. A. type “A” section of rail. The speci- 
fication under which the rails were rolled was that 
adopted by the American Railway Engineering Asso- 
ciation March 17, 1915, but so modified in detail as to 
provide for nicking and breaking the top crop end of 
the top rail of each ingot rolled, and accepting or 
rejecting it (with the subsequent ones of the same 
ingot) as a result of conditions revealed by the frac- 
ture produced. The important parts of the specifica- 
tion are as follows, and the corresponding parts of 
the present American Railway Engineering Associa- 
tion are shown in table 1, and the corresponding parts of 
parison possible. 

One of the most important questions that has been 
raised in connection with the nick and break test 
specification is with regard to the relative number 
of rejections occurring under it and some other speci- 
fications, particularly those of the American Railway 
Engineering Association above quoted. In order that 
this point could be solved, record was made of each 
condition that did actually occur, with corresponding 
conditions, in so far as possible, that would have 
occurred had the nick and break test on each ingot 
been waived and the straight American Railway En- 
gineering Association specification applied.. The com- 
parison of the results is shown in Table 1. 
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TABLE 1. COMPARISON OF RESULTS UNDER VARIOUS 
SPECIFICATIONS. 
Nick and Break A.R.E.A. 
Specification Specification 
Sn Mr NR eek ee cues 10 
No. of Heats Rolled.............. hiae sina eases 1002 
No. of Ingots Rolled........ pee Pe EE cua ae eat 16297 
Seth Se I OU ois paces Banus ceccuscecs 69826 
No. Heats rejected at Drop Test................ 0 0 
No. Heats of *‘A’’ Rails rejected at Drop Test. . . 15 15 
No. ‘‘A”’ Rails rejected at Drop Test............ 267 267 
No. ‘‘A”’ Rails in addition rejected account Pipe.. | 934 2393 
No. “‘A’”’ Rails in addition rejected account Segre- 
on Ie FEAR eae 829 1189 
No. “‘A”’ Rails in addition rejected account other 
NS ono cos adiene heethon bh athe soees iene ch eae 12 0 
Total “‘A” Rails rejected. ................ 1775 3582 
No. “‘B”’ Rails in addition rejected account Pipe 31 28 
No. “B” Rails in addition rejected account Segre- ‘a 
ON EAB ERIN EP ages ee 7 
No. “‘B”’ Rails in addition rejected account other 
Urs So src pcan oxnWodet oes \atnescocesheus 0 0 
Totel**Ts” Ratis vejected . ...... .........0. 38 39 
No. “C”’ Rails in addition rejected account Pipe 3 0 
No. “‘C’”’ Rails in addition rejected account Segre- 
Dt ees ee bis tak Chis as vacheauee’ 0 0 
No. “‘C”’ Rails in addition rejected account other 
ES RE a We epee nee 0 0 
Total ‘“‘C”’ Rails rejected................. 3 0 
Total all Rails rejected on Fracture. .... : 1816 3621 
Total all Rails rejected on Physical Test. . 2083 3888 
Per Cent. Rails rolled and rejected on Test....... 2.98 5.56 
Total Rails rejected account Pipe................ 968=1.4% 24213= .4% 
Total Rails rejected account Segregated.......... 836—=1.2% 1200=1.7% 
Total Rails rejected account other reasons........ 12=.01% Oo 0% 











NUMBER OF RAILS REJECTED UNDER NICK AND BREAK SPECIFICATION 
WHICH WOULD HAVE BEEN ACCEPTED UNDER A. R. 
E. A. SPECIFICATION. 


“A” Rails. ‘“B” Rails. “C’’ Rails. Total 

i Ns Te ae 409 21 2 432 
ee eee ores 492 3 0 495 
Other reasons................. 3 0 0 3 
NE os eid isu 904 24 2 930 


Per cent. rails rolled that were rejected under the Nick and Break Specifica- 


tion that would have been accepted under the A. R. E. A. Specification. 1.33 


The most important facts and conclusions which 


can be deduced from this table are: 

(1) That the application of the nick and break 
test specification results in a distinct saving to the 
mill in the number of rails rejected as against those 
that would be rejected under the American Railway 
Engineering Association specification. These rejec- 
tions have been reduced from 5.56 per cent. to 2.98 
per cent., resulting, therefore, in a saving to the mill 
of rejected rails amounting to 46.4 per cent. 

(2) That the application of the nick and break 
test specification is of greater protection to the rail- 
road than would be the American Railway Engineer- 
ing Association specification, for the rejections under 
the former include 1.33 per cent. of the total number 
of rails rolled, which would have been accepted under 
the American Railway Engineering Association speci- 
. fication. Thus, of the total number of rail rejected 
under the nick and break specifications, 44.6 per cent. 
would not have been rejected under the American 
Railway Engineering Association specification, so 
that practically one-half of the rails rejected under 
the nick and break test specification would have been 
accepted under the American Railway Engineering 
Association, and obviously been laid in the track. 

(3) If, as has been shown by published records, 
the number of rails which fail in service and have to 
be replaced because of unsound or unhomogeneous 
metal, represents nearly one-half of the total number 
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of failures occurring on the railroads each year, ob- 
viously, then, by the application of the nick and break 
test specification, which is a protection against un- 
sound and unhomogeneous metal, a material reduc- 
tion in the number of these rail failures easily would 
be effected. 

To our minds a serious defect of most specifications 
is the disregard for the individuality of each ingot 
cast from the heat. Large heats and large ingots, at 
present so common to modern mill practice, aggra- 
vate conditions which in the old days of Bessenier 
steel were not so important, and while it is the usual 
practice to select drop test pieces from three differ- 
ent ingots from an open-hearth heat, still it often 
happens that the three selected are what might be 
termed good ingots as against some others cast frcm 
the same heat which are not. Specifications usually 
control the location in the heat of the ingots from 
which pieces of rail are to be taken for drop tests, 
which may lead to special care in the casting of those 
particular ingots, thus preventing them from being 
truly representative ones, and tending toward many 
a defective rail being accepted and put into service, 
a condition which frequently would be averted if the 
prescribed test had been made on a piece of rail from 
some other ingot of the heat. As illustrative of the 
efficacy of the nick and break test specification in 
eliminating some of the bad rails referred to, an ex- 
amination was made of an “A” or top rail of an ingot 
which was so located in the heat that under no ordi- 
nary specification would it have been selected for test 
purposes. Careful examination of the sawed ends of 
the rail failed to detect any signs of a pipe, yet the 
rail was piped, and very badly so, for about ten feet 
of its length. There can be no question but that this 
rail, under ordinary circumstances, would have been 
accepted and ultimately laid in the track on practi- 
cally any railroad of the United States, but under the 
nick and break test specification, by which each ingot 
is virtually considered a unit by itself the crop end 
of this rail was found piped and the rail was rejected. 

By the nick and break test mentioned above is 
meant, first, the nicking, and, second, the breaking, by 
some mechanical means, of a short length of rail 
selected as required by the specification. This must 
be, for the first, or the original, test the top end of 
the top rail of each ingot rolled, and naturally for 
this sample, the crop end, which must be cut by the 
hot saws, from the top of the “A” rail was used. These 
crop ends were ordinarily from 18 in. to 24 in. long, 
and after being stamped with the heat and ingot 
number, to permit of identification, were allowed to 
cool for a little over 30 min., and were then quenched 
in water, pains being taken to insure quenching from 
a temperature color of near black or natural cold steel, 
so as to render no appreciable change in steel struc- 
ture possible. Then the pieces were nicked as de- 
sired; and, for the purpose of breaking, inserted in a 
specially designed anvil of a bulldozer so arranged 
that the ram readily broke the rail where it had been 
nicked, giving, without trouble in most cases, the 
square character of fracture desired for examination. 
Thus the fractures were ready for judging in an aver- 
age time of about one hour after the rails were rolled, 
and in many cases long before the actual drop test 
pieces were cold enough to test, and even before the 
rails represented had reached the cold straightening 
presses. It is interesting to observe that the bulldozer 
actually broke the rails at a rate of about 3 per min- 
ute, or at a rate, say, of 2,000 pieces in 12 hours; and, 











March 22, 1916 . a: ' 


as each piece represented an ingot, the rate of break- 
ing possible shows it to be well in excess of any prob- 
able tonnage that could be rolled with any present 
mill equipment. In case of the fracture on this orig- 
inal test showing bad, thus incurring the rejection of 
the top rail of the particular ingot represented, it was 
necessary to locate that rail in front of the straighten- 
ing presses by identifying the heat and ingot number 
and rail letter on it, and from its bottom end to break 
a piece to represent the second rail of the same ingot. 
This requirement continued to all of the rails of the 
ingot as far as necessary, and it was found possible 
to accomplish the desired end easily. A little care in 
the distribution in front of the straightening presses 
of the rails from the hot beds made the identification 
possible without the necessity for extended searching, 
and when the particular rail for retest was located, it 
was marked and in due course taken to the nearest 
straightening press, where a piece readily was broken 
from its lower or back end and the fracture scruti- 
nized by the inspector without delay or trouble to the 
regular operation of the mill. In fact, no greater trou- 
‘ble arose with regard to locating and making the 
necessary retest than is demanded in any mill when 
all the top rails of a heat, or even a whole heat, have 
to be located and identified in order to comply with 
rejection requirements, a matter of more or less every- 
day occurrence in some mills. 

Undeniably the judging of the fractures produced 
by the nick and break test is a matter of great impor- 
tance, and requires the services of experienced and 
competent men; but so do all the detailed parts of 
intelligent and efficient rail inspection; in fact, the 
same statement can be truthfully made in regard to 
every detail of steel rail making. 

Among the questions that have been raised, in the 
discussion of the nick and break test specification, has 
been that as to how well the fracture of the crop end 
of the top rail of each ingot predicated the conditions 
as to soundness and homogeneity, considered in either 
a chemical or physical sense, which would exist in 
the rails which were accepted under this specification. 
For the purpose of investigating this phase of the mat- 
ter, a series of special tests were made, the idea in 
mind being to examine fractures made in rails which 
had been accepted under the specification, and which, 
therefore, represented conditions occurring farther 
down from the top of the ingots where it might be 
presumed secondary pipes or possible segregation 
could exist. 

It will be noted that the nick and break test specifi- 
cation does not require a specific amount of discard 
from the top of the ingots, that matter being left, as 
it is under the A. R. E. A. specification, to the judg- 
ment of the mill management for regulating. The 
practice at Algoma in this respect was to continue 
shearing from the top of each ingot until the appear- 
ance of the front end of the blooms indicated that 
sound metal had been reached, and some ingots, there- 
fore, showed more top discard than others. Bearing 
this practice in mind, the above special tests were 
fairly convincing of the fact that the fracture examined 
under the nick and break test specification is admir- 
ably indicative of conditions occurring in the rails 
directly represented. 

Early in 1915 the Pennsylvania Railroad brought 
out a specification for rails which was later adopted, 
and a large tonnage subsequently rolled under its pro- 
visions. It contained, in addition to the drop test 
requirements, virtually the same as those above given 
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for the A. R. E. A. specification, the following require- 
ments as to chemical composition: 


For Oper-Hearth process, a check analysis will be made by the 
purchaser of a piece of rail representing a melt, after the rails 
from. that melt have passed the physical requirements. On request 
of the inspector, and in his presence, the manufacturer shall fur- 
nish from one of the drop test pieces representing the melt, drill- 
ings satisfactory to the inspector, taken with a %-inch drill, paral- 
lel to the axis of the rail, at a point one-third of the distance from 
the upper corner to the center of the head, as shown at location 
“0.” The analysis from these drillings shall conform to the chem- 
ical requirements specified, viz.: 


Elements. Per Cent. 
COR ie carga Sasa noe Cae < Lele eat CR Seb Lia eee ean 0.60 to 0.75 
POMERAT 0 a. oi. «4 6 ool Ghd EN aTe we AVEC R A Fee GE Ok CE Yot to exceed 0.04 
PMR 085 oo iis '6 bea tele POEs LAO e u UNG cadens Veeubomedgdege 0.60 to 0.90 
COUN oes eens ioe sae a te wwind 1 adele a hia da 6 on eee meee ae 0.10 to 0.30 


and failure to meet these requirements shall be sufficient cause 
for the rejection of the entire melt. 


After the rail has passed the physical requirements, additional 
drillings will be taken from the same rail, and in the same manner 
as specified above, at the junction of the head and web, as shown 
by location “M.” The carbon determination from these drillings 
shall be within 12 per cent of the amount found at location “O.” 
If the test from the top rail fails to meet this requirement, all 
top rails from the melt shall be rejected, and a similar determina- 
tion shall be made from location ‘‘M’”’ of a second rail. If this test 
fails, all the second rails from the melt shall be rejected, and a 
similar determination shall be made from location ‘‘M”’ of a third 
rail. If this test fails, all the remaining rails from the melt shall 
be rejected. 

If, however, the segregation found at location ‘‘M’”’ in any rail 
in a rolling exceeds 25 per cent, when determined as provided for 
above, the progressive testing of the second and third rails will 
not be permitted on any subsequent melts; but on such melts the 
failure of the top rail to pass the requirements provided for above 
will cause the rejection of the entire heat. ~- 


The intent of this specification is, obviously, to pro- 
tect against the acceptance of segregated rails, such 
as are found among those rolled from the top of the 
ingot. The Pennsylvania practice regarding the phys- 
ical test pieces is based on the principle that the frac- 
ture must show an actual pipe in order for rejection 
on account of interior defect to be made, it being con- 
sidered that the above-mentioned chemical stipula- 
tions are sufficient to prevent shipment of rails whose 
fractures might also show segregation. The wisdom 
of these specifications has been questioned, because, 
as will be seen at a glance, the chemical analysis, 
whereby the degree of segregation is determined, is 
made on a piece of rail selected from an individual 
ingot of a heat. Thus it may happen that the one 
ingot selected may be the only one in the heat which 
was sufficiently bad to have required rejection, while, 
on the other hand, the assumption is equally possible 
that the ingot represented may have been the only 
good one in the heat. 

It was but natural that a discussion of the merits 
of the nick and break test specification versus the 
Pennsylvania specifications should ensue. Questions 
arose as to whether or not the examination of the 
fractures obtained under the nick and break test speci- 
fication for the presence of segregation was sufficient 
to be used in lieu of the expensive plan adopted by 
the Pennsylvania, and to thus serve as protection 
against acceptance of segregated rails. As has been 
previously pointed out, there is nothing particularly 
new in the matter of judging the quality of steel from 
its fracture, and while we do not presume to say at 
this time that it is possible to judge accurately of the 
carbon content of the steel from an examination of a 
rail fracture, still we think it possible for a careful 
examination by an experienced man to reveal such 
a possible disparity in the distribution of the carbon 
of the metal throughout the section as to determine 
whether or not the rail is harmfully segregated. Thus 
we again emphasize the importance of the accurate 
judging of the fractures produced by the nick and 
break test, and the necessity of having experienced 
and competent men for that duty. 

In order to compare the results obtained by judging 
segregation from the fracture with those obtained by 
the method laid down by the Pennsylvania specifica- 
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tion, analyses for carbon by combustion were made on 
nick and break test pieces selected at random, the 
fractures of which in some cases showed no signs of 
segregation to the eye, while in other cases they did. 
The drillings for analyses were taken from locations 
approximating those laid down by the Pennsylvania 
specification, but because of a considerable difference 
between the section of the Pennsylvania rail and that 
which was being tested, there is a slight, but prob- 
ably immaterial, difference with respect to the loca- 
tion of drillings called “M”; with the result that on the 
rails tested, the two holes, “O” and “M,” are slightly 
nearer together than would be the case on the Penn- 
sylvania section of rail. 

In some cases the chemical analyses for carbon 
made on drillings taken in practical accord with the 
Pennsylvania plan as to location do not sustain the 
inspector’s judgment on the question of segregation 
as evidenced by the fracture of the nick and break 
test; for some samples showed segregation by chem- 
ical analyses, while their fractures were considered 
good, and vice versa. 

This condition of affairs seemingly would show that 
the nick and break test specification is unreliable on 
the ground that it is impossible to positively depend 
on the fractures obtained under it to evidence the 
question of segregation; and so it would appear that, 
based on the character of the fracture, some rejections 
were made that should not have been made; while, 
on the other hand, some rails were accepted that 
should have been rejected, bearing in mind, of course, 
the limitations regarding segregation as adopted by 
by the Pennsylvania specification. Assuming that 
this was the case, and it is not unreasonable to expect 
that a few errors would be made in the judging of 
something like 20,000 fractures, it is worthy of note 
that the loss of rejected rails. to the manufacturer, 
and the additional protection afforded to the purchaser 
are respectively so little and so great by comparison 
with the A. R. E. A. specification, as to more than 
offset any objections raised on this ground. Notwith- 
standing, we do not believe that the seemingly para- 
doxical situation exists to the extent indicated, and 
we feel confident that a further study of the facts 
will throw new light on the situation and tend to dis- 
pel the presumption: of inaccuracy. At the outset we 
submit that the taking of drillings and the making of 
analyses from as few as two definitely prescribed loca- 
tions on the cross-section of a rail, does not by any 
means positively determine the presence of harmful 
or dangerous segregation. 

Many investigations as to piping and segregation in 
ingots have been made, and many published reports 
are available showing the results and conclusions 
reached. Invariably, these investigations have been 
primarily for the purpose of finding the extent of 
piping and segregation, especiallly with respect to 
the depth in the ingot to which these conditions may 
extend, and, in addition, the general shape and size of 
the localities affected. Such studies commonly have 
been made on vertical longitudinal sections of ingots; 
that is, the ingots or blooms have been split near their 
vertical axes, and probably one plane of the axial 
section etched, while the other plane has been care- 
fully analyzed by taking a large number of drillings 
from various locations. Among the conclusions 
reached is the fact that the pipe is a kind of inverted 
bell-shaped cavity more or less frequently bridged 
over in places and extending to various depths in dif- 
ferent ingots. Further, it has been concluded that 
the region of segregation is largely complementary to 
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the cavity or pipe, that is, the mass of segregated 
metal is chiefly a belly-shaped portion enclosing the 
cavity and other parts of the physically unsound metal 
generally existing in the top of ingots and extending 
downward to various depths. Strangely, these con- 
clusions have been reached, as the published investi- 
gations would indicate, without a consideration or 
study by chemical survey of cross-sections of ingots 
at various distances from their tops, and the lack of 
such studies would appear to raise an important ques- 
tion involving segregation. 

Assuming now that a half cross-section of an ingot 
was taken, it by no means follows that the carbon 
content at a point equidistantly located from the axis 
on the cross-section, as that at which the regular sam- 
ple was taken, would show the same carbon content; 
in fact, we think conditions are very much against 
such being the case. In the first place, the fact that 
most ingots cast are not strictly square, and that the 
rate of cooling is retarded more in one direction than 
in the other, would no doubt tend to prevent anything 
like a uniform distribution of, for example, carbon, on 
cross-sections near the top, and with respect to equal 
distances from the axes. In the second place, steel 
solidifying in the molds does not always show the 
effects of such complete deoxidation as to make it lie 
entirely quiet, a condition frequently resulting in the 
boiling or raising up of a portion of the top of the 
ingots and producing the commonly styled “boiled” 

r “horny topped” ingots. With such ingots it seems 
reasonable to assume that there must be strong eddies 
or currents created in a vertical direction in parts of 
the solidifying steel, with the result that those metal- 
loids possessing the segregating characteristics would 
seek, as long as it is possible for them to do so, the 
paths of least resistance, and would ultimately be- 
come solidified in the vertical channels so formed. 
Thus the conclusion is reached that the cross-section 
of an ingot, if critically examined chemically, would 
be found to show largely varying amounts of carbun, 
phosphorus, and sulphur in very small areas, arranged 
in some manner entirely impossible of predetermina- 
tion and dependent on unforeseen and uncontrollable 
conditions, for which each ingot would, of course, be 
a unit unto itself. 

The elements which segregate in ingots doubtless 
occur to a large extent in vertical lines or striations, 
after the manner of stalactites hanging from an imagi- 
nary roof which is really the top of the ingot. The 
question of segregation, then, as determined by drill- 
ings taken, for example, from the corner of the head of 
a rail and the junction of the head and web, may or 
may not be representative of the actual conditions, 
depending upon whether the drills happen to find striz 
of the segregating metalloids. 

Going back to the question raised previously, we 
had several new nick and break test fractures made 
on pieces of the original crop ends used by the in- 
spector, and we found that in every case the inspec- 
tor’s judgment as to the appearance of segrega- 
tion on the fractures was correct. Similarly, the 
analyses of several pieces were duplicated careful’y, 
with no appreciable difference in the results as above 
reported. With respect especially to the pieces rep- 
resenting “A” rails that were rejected on the original 
nick and break test, it was found that the evidence of 
segregation seen in the fracture was localized in the 
area of the web, and plainly did not extend into the 
head sufficiently to be reached when taking drillings 
for analyses from the prescribed locations. Thus the 
Pennsylvania specification would fail to detect segre- 
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gation in those instances, yet the rails plainly were 
segregated. 

In conclusion, we express the hope that further in- 
vestigation and study of the cross-sectional results 
of segregation will be made, and the effects of segre- 
gation in rail sections more fully established. We 
appreciate, of course, the importance of having any 
accepted test an accurate gage of the degree of seg- 
regation that might be harmful to the serviceability 
of the rails; and, at the same time, based on the 
observation of the application of the nick and break 
test to so large a production of rails, we consider 
that it has clearly established its reliability as a pro- 
tection against the acceptance of rails having pipes, 
laps or any interior mechanical defects. We think 
the nick and break test made on every ingot is a step 
forward in the testing of manufacture, and insures 
greater protection to the purchasers of steel rails 
than is given by any other existing specification ; ard, 
at the same time, it conserves the interests of the 
makers, and is executed with a minimum of expendi- 
ture of money. 

Discussion 


3radley Stoughton (Cons. Engr.), (by letter) : There 
are two general methods of safeguarding materials 
for construction which are commonly accepted today. 
The first method is to inspect or test certain speci- 
mens chosen more or less at random and then to ac- 
cept or reject a large amount of material on the basis 
of the results so obtained. In the case of rejection, the 
amount of material so discarded will represent the size 
of the factor of safety; in the case of acceptance, the 
larger the amount accepted on the basis of the one 
test, the smaller is the factor of safety. In either event 
this method depends chiefly on a more or less scientific 
process of “taking chances.” 

The second method of safeguarding is to choose 
for test certain representative or indicative specimens 
and to accept or reject only as much material as is 
actually represented by the test made. 


The nick and break test described by the authors of: 


this paper is an attempt to follow the second method 
of safeguarding, and to avoid as far as possible “taking 
chances,” which may result either in causing some 
good material to be rejected or some poor material 
to be accepted, as the case may be. We heartily en- 
dorse the statement of the authors, that the attempt 
is a step forward in the testing of manufacture, and 
that the advantage of regarding each ingot as a unit 
which must be tested by itself is sound. We also 
endorse the authors’ statement that many unsound 
and unhomogeneous rails escape the present test and 
would be rejected by the nick and break test. 

This new test aims to correct the weakest point now 
remaining in the inspection of steel, namely, the de- 
fects arising during and subsequent to the casting of 
the liquid steel in molds. It is possible to safeguard 
the manufacture of steel up to the point of teeming it 
into molds, but it must be admitted that steel which 
is excellent up to this point may be ruined by condi- 
tions arising subsequently, and these conditions can, 
in general, only be determined by a test of each indi- 
vidual ingot. The fact that one ingot, or three ingots, 
out of an open-hearth heat containing, say, 20 ingots 
altogether, was good or was bad only a “hit or miss” 
method of determining the quality of the 17 or 19 
other ingots of the same heat. 

The defects which may arise during, or subsequent 
to, the ingot stage of steel manufacture are: 
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1. Pipe; which may appear in the rails later in 
the form of seams, laminations, cavities, etc. ; 

2. Segregation; 

3. Coarse crystallization, due to heat treatment; 

4. Occluded particles of slag, etc. ; 

5. Combined oxygen; 

6. Combined nitrogen. 

Of these defects, the most serious ones, from the 
standpoint of the user of railroad rails, are the first 
three, and the nick and break test aims to discover 
the existeence of such defects by an examination of 
the fracture. This point in itself introduces an addi- 
tional safeguard, because the judging of fractures can 
be properly done by skilled men only, and the neces- 
sity for the employment of men of this class is in 
itself, indirectly as well as directly, a benefit to the 
quality of the material. We are all ready to agree 
that an experienced man can determine accurately 
many different characteristics of steel by an examina- 
tion of the fracture, such as, for example. the carbon 
content, and, therefore, the segregation of carbon; the 
previous heat treatment; seams; cracks, cavities, etc. 
We agree with the authors that experience with this 
test will increase the accuracy of the results, especially 
in the matter of segregation. 

In applying the nick and break test, the top end of 
the top rail of each ingot is chosen for the test, in 
the belief that. if this proves to be reasonably free 
from defects, all of the rails made from this ingot will 
be at least equally good. 

If, however, this top end should be defective, then 
the first rail from the top of the ingot is rejected and 
the top end of the next rail is tested, and so on down, 
lower and lower in the ingot. This principle seems 
to be in general sound, but as a further safeguard all 
unbroken drop-test pieces are nicked, broken and ex- 
amined. 

The authors have presented evidence to show that 


freedom from these specific defects in the top of the 


ingot indicate freedom throughout the whole ingot. 
The results are favorable as far as they go, but it 
seems to us that the number of cases tested are too 
few to enable a positive assertion to be made at pres- 
ent, even in the matter of seams, laminations, etc. 

As regards the matter of segregation, the authors 
have compared the results of the fracture test with 
segregation as determined by the Pennsylvania speci- 
fications. While the comparison made by the authors 
does not indicate that the nick and break test is en- 
tirely reliable, we believe that the Pennsylvania test 
itself is unreliable, because it depends upon analyses 
made at only two points in the cross section of the 
rail, and it might well be that these points would not 
be truly indicative. Indeed, we should be more in- 
clined to trust to the judgment of the skilled and 
competent inspector of fractures than to analyses 
made arbtrarily at only two points, 

J. G. Sullivan (C. P.): It has been my personal 
opinion that the testing of every ingot was the logical 
way of making tests. I received from our engineer in 
Montreal today some interesting figures which con- 
firm what Captain Hunt said in his paper. Of that 286 
rails, 267 were A rails, 13 were B rails and only 6 
were C rails. I am advised by the inspectors that 
of the entire 10,000 tons, there were 322 heats, ap- 
proximately 26,000 rails, of which 2 heats were re- 
jected ; 263 rails were rejected on account of the nick 
and break tests. If they had rejected those rails on 
the A. R. E. A. specifications, they would have re- 
jected 911. 




































































TS ee ee ee ee 












610 


J. M. R. Fairbairn. (C. P.): The rails we have put 
in under these specifications have given very good sat- 
isfaction. Our general feeling about the nick and break 
test, when Captain Hunt suggested it to us, was that 
the heat as a whole was checked for chemistry by the 
drop test, and if the chemistry was right the drop test 
would stand; on the other hand, that each individual 
ingot had a physical characteristic of its own, and that 
the neck and break test would determine whether the 
physical condition of the ingot was proper or not. 
That was practically the basis on which we felt that 
the nick and break test was the proper thing to go 
to and on which we adopted it. 

A. S. Baldwin (I. C.): So much was said about the 
result from the standpoint of segregation that I think 
there is a possibility that the results from piping may 
be overlooked. In the Illinois Central tests of the 
rails produced from Algoma accurate records were 
kept to show exactly what would have been the result 
under the A. R. E. A. specifications, as compared 
with the nick and break test on every ingot, so as to 
be able to disclose comparisons at the end of the 
work. There were 930 rails that would have been 
accepted and gone into the track that were rejected. 
In other words, it was almost inevitable that sooner 
or later some of these rails would have gone down 
under traffic. It seems to me that under the nick 
and break test of every ingot, we have developed a 
method for safe, progressive discard on the ingot. 
The most interesting feature of this test is what will 
be disclosed in the future. We have had those rails 
in the track ten months, and we cannot feel in so 
short a time that we have sufficient data to say abso- 
lutely what will be the result. At the same time, we 
have at this time gotten some results that I think 
are quie significant. 

In 1913 we secured from a mill which I will des- 
ignate as No. 1, 5,000 A rails. At the end of ten 
months there had been 14 failures in those A rails, 
or 28 per 10,000 A rails. From the same mill, in 1914, 
we purchased 10,000 A rails. At the end of 10 months 
there had been five failures of those rails, or five per 
10,000. From another mill, which I will designate as 
No. 2, in 1913 we purchased 4,900 A rails. At the end 
of 10 months there had been 37 head failures among 
those rails, or 58.8 per 10,000. From No. 2 mill, in 
1914, we purchased 8,000 A rails. At the end of 10 
months there had been 12 failures, or at the rate of 
15 per 10,000. Today, at the close of 10 months, of 
the 14,500 A rails purchased from Algoma, we have 
not had a single failure. I think that fact is signifi- 
cant. 

M. H. Wickhorst (Eng. of Tests, Rail committee) : 
The purpose of the ordinary drop test, fundamentally, 
may be said to be to detect bad segregation, and if 
the head is put down the segregation is more effect- 
ively detected. Whether the method described by 
Captain Hunt is finally to be a success or not, is hard 
to tell. At this stage I am a little afraid that we 
‘ will have difficulty in getting a concensus of opinion 


RAILWAY AGE GAZETTE; 





Vol, 60, No. lib 





from different inspectors. Even though the segre- 
gation can be plainly seen, there would be difficulty 
in judging how extensive the segregation is and 
whether it would warrant the rejection of the sample. 
However, we have reached the point where there is 
need for making the ingot the unit of inspection 
rather than the whole heat, and this is an effort in 
that direction. 

The President: We all know that every time we have 
an investigation from Washington of a failed rail where 
there has been an accident that we have been criticised 
in regard to our methods,of inspection. The statement 
is made that we are buying our rails in accordance with 
a test made on a test ingot which does not represent 
the material that we get. When we make an investiga- 
tion of a rail that has failed we find that the chemistry 
of that particular rail is very different from the chemis- 
try of the test ingot which represented the rail. So 
we are criticized. We are told that is not a good reliable 
way of buying material, that we ought to actually take 
the chemistry of the finished rail. That is one of 
the things that the Pennsylvania people aim to do, to get 
the chemistry of the finished rail, rather than of the test 
ingot. 

C. A. Morse (C. R. I. & P.): The Rock Island pur- 
chased 3,000 tons of Algoma rails and had the rails tested 
under the same specifications as the Illinois Central. 
The tests were made by our own inspectors. Our results 
correspond very closely to those which Mr. Baldwin has 
related, as having shown up in the Illinois Central test, 
and we are very much pleased with the results. 

W. C. Cushing (Penn. Lines): The Pennsylvania 
specification has the great advantage of being the in- 
spection of the rail. Speaking for the Lines West the 
result of that inspection has been that it requires a crop- 
ping of the rail at the present time from 35 to 45 per cent, 
being about 28 to 30 per cent from the top and about 7 or 
8 per cent from the bottom. The ordinary specification 
only gives a discard of about 10 to 15 per cent. The 
result of the chemical inspection is to bring about a pro- 
gressive discard, which we believe is necessary, and it 
brings it about in a logical and scientific way. We 
believe since the specification has been put in use that im- 
provements in the manufacture of the ingot and of the 
rail have been brought about. I think the real point to 
be reached in the rail problem today is improvement in 
the manufacture of the ingot. We have proved that 
with the chemical inspection a large discard is necessary 
to obtain sound material from the ingot as now made. 
‘We have established that fact from merely the selection 
of the first, middle and last ingots. It makes little dif- 
ference at present whether there is a difference between 
each ingot or not. The main problem is to make a 
better ingot. We know from the examination of our 
rail fealures that we have failures in the lower part 
of the ingot as well as the top. The problem before our 
association is to bring about by every manner of means 
an improvement in the manufacture of the ingot. 


Standardizing Maintenance of Way Work 


E. Stimson briefly abstracted his paper, which was 
previously published in an A. R. E. A. Bulletin and the 
Railway Age Gazette of January 21, 1916, page 111. 
The following is an abstract of the discussion: 

W. H. Courtenay (L. & N.): Will you kindly state 


what your authority is and what is the authority of 
the supervisor? 

Mr. Stimson: Our organization is on the division 
basis. The superintendent is in charge of all depart- 
ments on his division. He has a division engineer 
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who iooks after the detail of maintenance. The di- 
vision engineer corresponds to a general roadmaster 
‘on a number of the western and southern roads. He 
has under him supervisors who correspond to the 
roadmasters who have possibly 100 to 200 miles on 
the branch lines. The. supervisor has an assistant 
to look after the details. 

C. E. Lindsay (N. Y. C.): We all try to subdivide 
the work into approximately equal portions and place 
a section foreman over each portion and then assign 
to him a force of men or an amount of money that 
is sufficient in our estimation to enable him to do the 
work, and then we depend upon the supervisor to get 
results. We try to stimulate his efforts in various 
ways. 

C. A. Irwin (C. M. & St. P.): I believe that we 
will recognize the system of track maintenance that 
we have heard so elaborately described as being an 
application of theoretical efficiency engineering, as 
written about by Mr. Taylor, Mr. Emerson and others. 
The principal element against such a system was 
-thought to be the personal element. For instance, the 
method of determining the bonus depends primarily 
on the judgment of a man who is directly interested 
in receiving the bonus. The mere fact of one gang 
obtaining a bonus and another one not getting the 
boniis has a tendency to arouse jealousy. 

Mr. Stimson: I would not advise you to try to 
install this system on the road if that is the way you 
feel about it. There is a certain amount of faith you 
must have in the system as well as in mankind. You 
must depend on the honesty of mankind, and the re- 
port by the foreman is a safeguard to prevent what 
you speak about. 

Mr. Irwin: I do not wish to pick out specific cases 
at this time. I would not hazard such a statement 
in the face of the fact that the system is in actual ap- 
plication, as to say that it would fall down. Perhaps 
it is successful, owing to a very high order of intelli- 
gence on the part of the men who are working under it. 

A. J. Himes (N. Y. C. & St. L.): I believe that it 
is necessary for the best results in the maintenance 
of way department that the employees should have 
faith in their employer. This will be a great aid in 
getting the men to do their best work. Intelligent 
tules, fairly enforced, will greatly help to bring about 
such a condition. 


BLOCK§SIGNALS ON ELECTRIC RAILWAYS 


The joint committee on block signals of the Ameri- 
can Electric Railway Engineering and the Transpor- 
tation Associations met at Chicago on March 21 to 
prepare its report, which will be presented at the fall 
meeting of this Association and is affiliated bodies. 
J. M. Waldron, New York, chairman, presided, and 
the following committee members and guests were in 
attendance: J. B. Stewart, Jr., Youngstown, Ohio; 
John Leisenring, Springfield, Ill.; G. K. Jeffries, In- 
dianapolis, Ind.; G. M. Brown, Syracuse, N. Y.; C. D. 
Emmons, South Bend, Ind.; W. C. Smith, Boston, 
Mass.; S. M. Day, Rochester, N. Y.; H. W. Griffin, 
New York; R. V. Collins, West Newton, Mass.; C. P. 
Nachod, Louisville, Ky.; L. E. Gould, Chicago. 

Some of the subjects considered included consider- 
ation of Standard Aspects, Rules, Digest of Block 
Signal Laws, Designs of Apparatus, Clearance Dia- 
grams for Semaphore Light Signals, Data Sheet on 
Costs, Iowa Crossing Protection, Form of Contact 


RAILWAY AGE GAZETTE 


611 


for Signal Installation, Drawbridge Protection, Study 
of Operation Without Dispatchers, Safety Rules of 
U.S. Bureau of Standards, Aspects and Tests for Con- 
tactor Signals, Light Signals for Interurban Railways, 
and Location Signs for Signals and Sidings. 





DEATHS OF MEMBERS 


During the past year the following members of the 
American Railway Engineering Association have died. 
It will be noted that among these are a number active 
in former years, whose loss will be felt: 

W. M. Hughes, consulting bridge engineer. 

F. V. Scarborough, consulting engineer. 

H. W. Cowan, chief engineer, Colorado & Southern. 

C. C. Schneider, consulting engineer. 

William Hunter, chief engineer, Philadelphia & Read- 
ing. 

A. L. Bowman, consulting bridge engineer. 

C. C. Wentworth, principal assistant engineer, Norfolk 
& Western. 

G. W. Merrell, assistant to general manager, Norfolk 
& Western. 

Ward Crosby, chief engineer, Carolina, Clinchfield & 
Ohio. 

J. W. Eber, general manager, Toronto, Hamilton & 
Buffalo. 

C. A. Stephens, chief engineer, Texas City Terminal. 

Edward Gray, contracting engineer. 

General Grenville M. Dodge (honorary member). 





A DISTINGUISHED SPEAKER FROM CANADA 


As has been the case for several years, one of the 
speakers at the annual dinner of the American Railway 
Engineering Association this evening will be a distin- 
guished citizen of Canada, and, as usual, he has been 
secured by William McNab, principal assistant engineer 
of the Grand Trunk. 

The speaker from Canada at the dinner to-night will 
be the Hon. Rodolphe Lemieux, K. C., M. P. Mr. Le- 
mieux is best known in the United States as the author 
of the act which bears his name. This is a law for the 
conciliation and arbitration of labor disputes arising in 
connection with the operation of the railways, other pub- 
lic utilities and coal mines. The Lemieux law is regard- 
ed by many students of labor questions as superior to 
the Newlands conciliation and arbitration act of the 
United States, and often has been recommended as a 
model for the revision of our legislation on this subject. 

Mr. Lemieux was born in Montreal in 1866. He was 
graduated from Laval University and was admitted to 
the bar in 1891. He was created a king’s counsel in 
1900 and appointed professor of the History of Law in 
Laval University in 1896. In the same year he was 
elected a member of the House of Commons of Canada 
for Gaspe County. In 1904 he was made solicitor gen- 
eral of Canada; in 1906, he became Postmaster General 
and Minister of Labor. In 1911, he became Minister of 
Marine and Fisheries, these several offices from time to 
time being in Sir Wilfred Laurier’s cabinet. 

In 1907 he was the Canadian envoy to Japan to in- 
vestigate the Japanese immigration question. In 1910 
he represented Canada in Cape Town, South Africa, at 
the celebration of the Union of South Africa. He re- 
ceived the decoration of an officer of the Legion of Honor 
from France in 1906. In 1909 he was the delegate from 
Canada to the International Postal Union Congress in 
Berne, Switzerland. In the same year he represented his 
country at the tercentary of the discovery of Lake Cham- 
plain, at which were present Ambassador Jusserand of 
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France, President Taft, Ambassador Bryce and Governor 
Hughes. 

Mr. Lemieux is president of the French Section of the 
Royal Society of Canada. 


ANNUAL MEETING OF N. R. A. A. 


The annual meeting of the National Railway Appli- 
ances Association was held in the Coliseum at 11 a. m., 
yesterday. The reports of President Philip W. Moore 
(The P. & M. Company) and Secretary-Treasurer C. W. 
‘Kelly (Kelly-Derby Company) show ed the Association 
to be in excellent condition. 

Mr. Moore, in his address, called attention particu- 
larly to the general appearance of the exhibition, the 
speed with which exhibits have been installed, the im- 
proved lighting in the Coliseum, and the entirely new 
decorations in the Annex. He paid a tribute to the new 
chairman of the enrollment committee, J. L. Hench 
(Lackawanna Steel Company), and to the new secre- 
tary-treasurer, Mr. Kelly, to whose efforts the success 
of the exhibit this year is largely due. He stated that 
there is a long waiting list of companies who would like 
to exhibit, and that this list would undoubtedly be longer 
were it not for the fact that many people know that the 
space is so limited. The incoming board will have to 
determine whether a move to larger quarters is not abso- 
lutely necessary at this time. 

In reference to the closing of the exhibit this year 
on Thursday night instead of Friday, he quoted the fig- 
ures of attendance last year, excluding supply men, which 
showed the following: 





MI hy, wakes suites y Rade HA oS KAS 1,925 - 
SE cd icns Tene vee Cu enks' ye 558 Ose 4,006 
IEE Segre Sige | oslewae oy wees 4,827 
Pc Naknek <cbeeo ween ee hse ees 5,876 
PN rao rss be kant Ket eaeo 2,025 
NI Sa sin Sat nbs a Se hes See 18,659 


It is interesting to note that the attendance on Mon- 
day this year was 3,100, as compared with 1,925 for the 
corresponding day last year. 

The treasurer’s report contained a detailed statement 
of expenditures and receipts up to March 18, and an 
estimate of the additional figures up to April 30, which 
will close the fiscal year. This statement showed a total 
on hand May 1, 1915, of $9,241.27, a total income, in- 
cluding the estimate to April 30, of $24,867.33, and a 
total expenditure to the same date of $17,784.58, a gain 
for the year of $7,082.75. Of this amount, $2,524.60 
will have been expended by the end of the year for 
new fixtures, paneling, etc., which will become the prop- 
erty of the Association. This will leave an estimated 
balance on hand at the end of the fiscal year of $13,- 
799.42. 

Norman M. Hench (Carnegie Steel Company), 
chairman of the nominating committee, presented its 
report, which was accepted, and the officers so nomi- 
nated were unanimously elected. The incoming offi- 
cers are as follows: President, H. M. Sperry, General 
Railway Signal Company, Rochester, N. Y.; vice- 
president, E. H. Bell, Railroad Supply Company, Chi- 
cago; secretary-treasurer, C. W. Kelly, Kelly-Derby 
Company, Chicago; directors for three years, George 


C. Isbester, Rail Joint Company, Chicago, and J. Alex- 
ander Brown, Pocket List of Railroad Officials, New 
York; director for two years to fill the unexpired term 
of R. C. McCloy, J. B. Strong, Ramapo Iron Works, 
New York. Mr. Sperry took the chair and accepted 
the duties of president in a speech, which was a model 
of brevity. 


The meeting then adjourned. 
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A RECENT DEVELOPMENT IN METAL SPRAY. 
ING 


The Metals Coating Company of America, Chicapse 
Ill., has recently introduced a device which it is believed 
will greatly increase the commercial applicability of the 
process of spraying metal. For several years past 
this company has been manufacturing the metal spray- 
ing pistol, an instrument used in the Schoop process for 
applying metal coatings. In this, a metal wire is melted 
in a reducing flame, resulting from the combustion of 
hydrogen, Blau gas or acetylene gas with oxygen, the 
melted metal being blown out of the pistol by compressed 
air at a pressure of 50 lb. per sq. in. 

Excellent results have been obtained with this instru- 
ment in a variety of applications and with metals of all 
kinds. However, its applicability for the covering of 
large areas was limited, particularly since the recent rise 
in the price of zinc wire. Zinc, because of its resistance 

















The Gravitas Apparatus 


to corrosion, is the most applicable for use in any case 
where a covering is desired solely for the purpose of 
protection. This situation led to the introduction. of 
the “Gravitas” apparatus, by means of which it is possi- 
ble to spray the powdered zinc by-product of zinc smelt- 
ers, which can be purchased at a much lower price than 
the zinc wire. The device also has the advantage that 
no oxygen gas is required, and that the air pressure for 
blowing the powder need be only 2 to 5 lb. per sq. in. 
Only one gas is necessary, and for this, acetylene, which 
is generally available, gives the best results. 

The “Gravitas” apparatus is shown in the accompany- 
ing photograph. It consists of two separate containers, 
having conical bottoms, one inside the other with an air 
space between. The zinc dust is placed in the inside con- 
tainer and is admitted to the discharge pipe at the bot- 
tom by means of a special form of valve. The com- 
pressed air enters through the hose connection at the top 
and has free communication with the charge of zine in 
the inner chamber. It also passes down in the annular 
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space between the two vessels and out the discharge 
pipe at the bottom, carrying with it the zinc dust, which 
is admitted through the valve previously mentioned. The 
gas is admitted through a separate rubber hose, which 
enters the outside passage of the nozzle, the combustion 
taking place at the tip of the nozzle through which the 
zinc dust is blown. 

As in the case of the use of the metal spraying pistol, 
it is necessary that any metal surface to be covered in 
this manner must be entirely free of any foreign sub- 
stance, such as rust, oil, or paint, a condition necessitat- 
ing the use of the sand blast, just preceding the applica- 
tion of the metal coating. 

This process is now being used for applying a coating 
of zinc to structural steel poles for electric transmis- 
sion. The coating is applied to a thickness of 0.003 in. 
at a cost of seven cents per square foot, including the 
sand blasting, all labor, compressed air, acetylene, zinc 
and the lease of the machine. The zinc dust costs $30 
a pound under a specification requiring it to pass through 
a 150-mesh screen. The metal is applied at the rate of 
1% sq. ft. per sec. 


A MACHINE FOR SURFACING CONCRETE 


The Berg rotary surfacer is an electrically driven ma- 
chine for finishing surfaces, particularly of concrete. 
It consists of a cutting tool, driven through a flexible 
shaft by a small electric motor, carried by the operator, 
as shown in the accompanying illustration. The cutting 
tool consists of a disc on which are mounted 16 hard- 
ened steel-cutter wheels arranged in pairs, each wheel 
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Method of Using the Surfacer on Ceilings 


having some 24 to 28 cutting teeth. The cutting wheels 
roll on the surface to be dressed and are so designed 
that their teeth remove the material by a chipping action. 
The disc revolves at the rate of about 2,000 revolutions 
per minute, so with the multiple-tooth cutting wheels, 
a great many individual blows. are given per minute. 
The driving motor is wound either for 110 or 220 volts, 
and being of the universal type, it may be used on either 
direct or alternating current. The revolving shaft is 
mounted on ball bearings and is lubricated by one grease 
cup that feeds the lubricant through the flexible shaft. 
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This machine has been in use for the past two years 
in various kinds of work, including railroad construc- 
tion. Machines of this kind being owned by the Dela- 
ware, Lackawanna & Western and the Long Island rail- 
road. As the result of experience with this instrument 
a number of improvements and additions have been 
made, including the use of a carborundum disc in place 
of the cutting wheels, for the purpose of a finishing 
process. Considerable advance has also been made in 
the methods for doing the work and the results obtained. 

As soon as practicable, after the stripping of the forms, 
a number of machines commensurate with the size of the 





The Surfacing Outfit Complete 


job should be employed, with the cutter disc, in remov- 
ing all inequalities, board marks and fins throughout the 
work. Each section of the structure should be treated as 
soon as possible after stripping, in this manner. In this 
process it makes very little difference whether the ma- 
chine will expose the aggregate more in some spots and 
less in others; consequently those portions which are on 
a common level and do not require any dressing for re- 
moving projections, etc., may be left in their original 
states. Where, however, projections occur, these projec- 
tions should be removed before going forward to any 
other stage of the process. 

It may also occur that when the work is green the 
machine will tear out a certain portion of the aggregate, 
thereby forming bits of roughened spots. These may be 
left for the further finishing with the stone, which is 
described below. It is essential that the cutting be done 
thoroughly; and it has been found that on green work 
an average of 100 sq. ft. per hr. can be dressed to a 
perfect level. 

The finishing process may be started at any time after 
the cutting process has been completed. The cutter disc 
is removed from the machine and in its place a disc 
which carries a special carborundum stone is attached 
to the spindle. 

The operator using the machine takes with him a 
mixture of 1 to 1 white sand and cement, with sufficient 
water added thereto to bring it to a consistency of paint. 
This material is brushed on the wall in an area about 
four feet square and immediately after application is 
ground in with the machine and carborundum stone. It 
may be necessary during the course of this grinding to 
throw water on the wall to keep the mixture in a plastic 
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state, to help the machine distribute it and to force it 
into the pores of the wall. It is stated that the speed 
of the stone will force the mixture so tightly into the 
pores that even in its green state it will be bonded tightly. 
Furthermore, the stone with its speed will remove all 
surplus and leave ridges of material on the face, form- 
ing rings, which are afterward removed by means of a 
cork float or a clean, damp brush. This gives a clean, 
hard finish of even color. A man can carry out this 
process on 30 to 50 sq. ft. per hr. On ceiling work where 
this method is used it will be found that, except for the 
color, the work may be easily taken for a plaster ceiling. 

It is stated that the processes described above may be 
carried on at a total cost of $1.65 per day for interest 
and depreciation of the plant, power, lubrication and 
maintenance of cutters, but excluding labor. Where 
electric current is not available a small gasoline genera- 
tor plant may be used. The power required for a single 
machine is about 750 watts. This machine is manufac- 
tured by the Elevator Supply & Repair Company, New 
York. 


A NEW TYPE OF FOLDING DOOR 


A new type of folding door was recently installed 
on piers 53 and 55 of the Pennsylvania Railroad at 
Philadelphia, Pa., by The Kinnear Manufacturing 
Company, Columbus, Ohio. It is known as the Bi- 
folding Type No. 2. and was designed especially for 
large openings. It is unnecessary to break the door 
by hand but the operations of unlocking, breaking 
and raising are accomplished by means of an end- 
less hand chain. The reversal of these functions 
occurs when the door is closed. In opening, the 
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for use in dock buildings, warehouses and shops, es- 
pecially where well lighted interiors are necessary, 
or where the door isthe only source of light. For 
such situations, the upper section is fitted with sash 
and glazed. 


THE RANDS MEASURING COAL LOADER 


Roberts & Schaefer Company, Chicago, have intro- 
duced a device for measuring the coal supplied to loco- 
motives at coaling stations, as a substitute for the 
usual weigh pockets, which are frequently omitted 
in designs for coaling stations because of the increased 
elevation of the storage bin necessary to install them. 
The coal-measuring device is smaller than a weigh 
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Elevation and Section of the Door 


lower section moves upward a distance of approxi- 
mately 18 in., when hooks on the lower section en- 
gage reciprocal members on the upper section, and 
the door folds radially to a point above the open- 
ing. 

This door may be constructed in either wood or 
steel, or with a wood frame covered with steel. The 
hardware and framing members are properly pro- 
portioned to the size of the door, and give ample 
strength to prevent excessive deflection of the sec- 
tions when the door is raised. The doors can be 
provided with a swinging pass door in the bottom 
section if desired. This type of door is applicable 


Front View of the Measuring Loader with the Apron 
Lowered 


pocket and requires less head room. It is usually 
possible to install it on an existing coaling station in 
which no provision for a device of this kind has been 
made. 

It consists of a structural steel chamber having a 
capacity of 40 cu. ft. or one ton of coal: There is an 
upper gate communicating with the storage bin and 
a lower gate emptying into the chute. These gates 
are actuated by a cam arrangement connected to 
operating machinery whereby the gates are alternately 
opened and closed in turn, with the effect that the 
chamber is completely filled and emptied successively. 
The operating machinery is connected to a revolution 
counter which can be read from the engine when it 
is in the position to take coal. The machinery is 
operated preferably by a 34 hp. electric motor, but 
when current is not available, the device can be oper- 
ated by a hand chain. 

To obtain coal from this measuring device, the 
tender is spotted under the apron, which is operated 
from a platform between the coaling plant columns 
and is drawn down by the fireman. Attached to one 
of the columns is an electric controller which governs 
the operation of the motor attached to the machinery. 
While the motor is in operation one ton of coal is de- 
livered to the tender every 15 sec., and also one revo- 
lution is recorded on the counter. When the fireman 
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has taken all the coal desired he throws the lever, 
stopping the motor, and the coal ceases to flow. 

The counter attachment insures a check on the rec- 
ord taken by the fireman when he obtains coal, as 
the reading of the counter, adding progressively like 
a meter, must be taken and recorded before and 
after taking coal. As the final reading taken by one 
engine crew must be the same as the initial reading 
of the following crew, by checking the reports of the 
consecutive crews taking coal it becomes impossible 
for an engine crew to alter the figures without being 
discovered. ° 


TWO NEW MOTOR CARS 


The Kalamazoo Railway Supply Company, Kala- 
mazoo, Mich., has placed several new designs of 
motor cars on the market, among which are the No. 
16 and the No. 20, illustrated in the photographs 
below. The former is for light service, with speeds 
ranging from 5 to 25 miles per hour, and the latter is 
for heavy service, with speeds from 3 to 30 miles per 
hour. 

The No. 16 car is a departure from the accepted 
styles of light motor inspection cars, in that the 
weight is carried midway between the rails, making 
the car better balanced and: better prepared to take 
curves and switches at speed without derailing. This 
car is no heavier than the ordinary type of inspection 
car of the same power which carries most of the 
weight over one rail. The motor is a four-horse 
‘ power air-cooled, two-cycle motor, with improved 
action on the throttle, all speed variations being ob- 
tained on the throttle rather than the spark. The car 
carries three persons and has a tray on one side for 
carrying equipment. It is provided with a multiple 
disc free engine clutch, permitting the engine to run 
while the car is stationary. There is a roller drive 














No. 16. Light Weight Car 


chain to the rear axle. The motor can be started by 
cranking, or the car can be started by pushing, as 
the operator prefers. The weight is about 375 Ib. 
when equipped with %-in. tired wheels of 17 in. 
diameter. Hyatt roller bearings are provided through- 
out, with a lever operated toggle brake on all four 
wheels. 

The No. 25 car is a heavy-duty steel frame motor 
car, equipped with a 16-h. p., four-cylinder, water- 
cooled motor, with 3-in. bore and 4-in. stroke and 
friction disc transmission, permitting a large number 
of gear ratios in either direction at the will of the 
operator. It is easily and quickly controlled and is 
recommended for work in hump yards and for extra 
gang and bridge gang service. The car is sufficiently 
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powerful to take a heavily loaded trailer under most 


conditions. It is provided with a cellular radiator 
which cools the motor, circulation being by ‘thermo- 
syphon. 

The car has 20-in. Kalamazoo reinforced steel 


wheels with %-in. tires. The frame is welded steel 

















No. 25. Heavy Duty Gang Car 


60 in. long and the total weight is 1400 lb. for the 
body shown in the photograph, which has a capacity 
of 12 men. 


SMALL MIXERS WITH FOLDING TRACK 
LOADERS 


The Waterloo Cement Machinery Corporation, 
Waterloo, Ia., has just put on the market three mix- 
ers equipped with folding track loaders of interesting 
design. These mixers, known as Wonder No. 15, No. 
17 and No. 20, have been in use without this loader 
for a number of years, and although the loader is new 
it has been used experimentally for the last two 
seasons. 

As shown in the accompanying photograph, the 
mixer is mounted on wheels and is equipped with a 
sructural steel frame to carry the water tank and hoist- 
ing drums. The loader consists of a steel plate skip 
equipped with four wheels, two at the top to run on the 
inside of the track and two at the bottom to run on the 
top of it. Each rail of the track consists of three 
pieces, a section of five-inch channel in the middle con- 
nected at the top to a curved steel casting and at the 
bottom to a short length of angle-iron. When in use 
the lower end of this track rests on the ground, but 
when it is desired to move the mixer, the skip is hoisted 
and the lower or angle-iron section of the track is 
folded up off the ground. 

The hoisting arrangement is simple, the skip is at- 
tached to two hoisting drums mounted on a shaft at 
the top of the mixer by a single piece of 3-in. crucible 
steel cable which passes from one drum down to the 
skip through a piece of bent pipe attached to the same 
and back up to the other drum. As the cable is free to 
slip back and forth through the pipe, the tension is 
kept uniform and equilibrium of the load on the two 
drums is insured. A third drum is mounted on the 
hoisting shaft from which a cable passes down to an- 
other drum connected by means of a clutch and a chain 
drive to the engine. One-lever control is provided for 
the hoisting; a single lever, when pushed forward 
throws in the clutch and when pulled back puts on the 
brake. These mixers are equipped with four-cycle 
horizontal gas engines of the Wonder type, 3 hp. for 











the No. 15 mixer, 314 hp. for the No. 17 and 5 hp. the 
No. 20. 

One of the principal advantages of the design is the 
fact that the top of the skip when lowered for charg- 
ing is only 13 in. above the ground level, thus doing 
away with the necessity for providing an incline ap- 
proach. A spring bumper provided at the top of the 
mixer frame to receive the skip when it is in the raised 














Mixer with the Loader in Lowered Position 


position, takes up the shock in case the clutch is not 
released soon enough. The mixers on which these 
loaders are provided have a capacity of 5 to 6 cu. ft., 
7 to 8 cu. ft. and 10 to 11 cu. ft. of unmixed material, 
respectively. The No. 15 mixer weighs 2,575 lb., the 
No. 17 weighs 2,975 lb. and the No. 20 weighs 4,230 Ib. 
complete on the wheels. 


A NEW METHOD FOR THE FROST PROTECTION 
OF WATER TANKS 


The subject of frost protection as applied to water 
service in general is covered in detail in this year’s 
report of the Water Service committee. The protec- 
tion of water tanks from frost in winter time, particu- 
larly in an extremely cold climate, has always been a 
source of concern to the maintenance man, especially 
at stations where but little water is used. The solu- 
tion of the problem is difficult and most methods used 
are either costly or ineffective and in some cases 
greatly increase the fire hazard. 

The Chicago Bridge and Iron Works, Chicago, is 
building a steel water tank which overcomes these ob- 
jections in the solution of the problem of frost pro- 
tection by a slight modification from the design of 
the standard conical bottom tank of that company. The 
.riser pipe, instead of being conical in shape, is made 
cylindrical and the bottom plate is raised about seven 
feet from the lower end of the riser, thus leaving space 
below for a good-sized heating stove. In order to 
confine the heat around the water contained in the 
riser, a double-ply wooden frost casing, with building 
paper between, is built around the riser, leaving a five- 
inch air space. Holes are cut in the lower part of the 
riser pipe around the stove so that the heated air may 
circulate in this air space and come in contact with the 
full length of the riser. Additional heating surface is 
provided by an eight-inch wrought iron smokestack 
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which passes directly through the center of the tank 
and out through the roof and by two six-inch wrought 
iron pipes which carry heated air from the space around 
the stove to the air space between the surface of the 
water and the roof of the tank. These three pipes not 
only transmit heat to the water of the tank efficiently, 
but serve to heat the air above the water and thus 
prevent the formation of ice upon the surface. In 
addition, they are placed as close as possible to the 
outlet valve in order that no ice will have an opportu- 
nity to form in that vicinity. 

The design of this tank has been perfected as to a 
number of minor details which add to its efficiency in 
operation under low temperature conditions. An ice 
fender is provided at the bottom of the tank just above 
the riser pipe which prevents ice from slipping down 
the sides of the tank into the riser where it might dam- 
age the valve and service pipes. Improvements have 
also been made in the outlet valve. The arrangement 
of the levers is such that all parts are below the top of 
the valve and thus there are no parts to be interfered 
with by the presence of ice. Consequently there is less 
danger of damage to the valve parts or possibility of 
the ice opening the valve and discharging all the water. 

During the past three years approximately 250 water 
tanks equipped with the heating arrangement de- 
scribed above have been installed on various railroads 
in Canada, where they have operated satisfactorily in 
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Arrangement of the Tank and Special Details 


temperatures as low as 50 deg. below zero. The cost 
of heating is said to be no more than for wooden tanks. 
One of these tanks was built two years ago for the 
Canadian Pacific at Bradbury, Manitoba, where water 
is taken from the tank in winter time on an average of 
about once in 24 hr. and at times only once in 48 hr. 
This tank was operated satisfactorily through tempera- 
tures as low as 40 deg. below zero during the past win- 
ter. On the Canadian Northern at Davis, Ontario, one 
of these tanks passed through a period of three weeks 
when the temperature ranged from 25 to 50 deg. below 
zero and the tank was in working order every day 
and gave no trouble. 
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REGISTRATION—AMERICAN RAILWAY ENGI- 
NEERING ASSOCIATION 


Abbott, F. E., Insp. Eng., Lackawanna Steel Co., Buffalo, 
N. Y. 

Abbott, George W., Div. Eng., B. & A. R. R., Boston, Mass. 

Allen, L. B., Supt., C. & O. Ry., Huntington, W. Va. 

Ames, Azel, Kerite Insulated Wire & Cable Co., New York, 
m.. Xs 

Andrews, Geo. W., Asst. to Eng. M. W., B. & O. R. R., Balti- 


more, 4 
Angier, F. J., Supt. Tim. Pres., B. & O. R. R., Baltimore, Md. 
Anthony, C. C., Asst. Sig. Engr., P. R. R., Philadelphia, Pa. 
Armour, Robert, Masonry Eng., Grand Trunk Ry., Montreal, 
Can. 
Armstrong, H. J., Asst. Prof. C. E., Armour Inst., 
Ill 


Atwood, J. A., Chief Eng, P. & L. E. R. R., Pittsburgh, Pa. 

Austill, H., Bridge Eng., M. & O. R. R., Mobile, Ala. 

Backes, W. J., Eng. M. W., N. Y., N. H. & H. R. R., New 
Haven, Conn. 

Baity, E. C., Asst. Engr., St. L. & S. F. R. R., Springfield, Mo. 

Baldridge, C. W., Asst. Eng., A., T. & S F. Ry., Chicago, Ill. 

Baldwin, A. S., First Vice-President, Chief Eng., I. C. R. R., 
Chicago, III. 

Baldwin, Hadley, Asst. Chief Eng., C., C. C. & St. L. Ry., 
Cincinnati, O. 

Baldwin, R. A.. Eng. M. W., Can. Nor. Ry., Toronto, Ont., 
Canada. 

Balliet, H. S., Asst. Terminal Mgr., Grand Central Terminal, 
and Sig. Engr., N. Y. C. R. R., New York, N. Y. 

Barrett, W. C., Div. Engr., Lehigh Valley R. R., Sayre, Pa. 

Beal, L. L., Chief Engr., A. B. & A. R. R., Atlanta, Ga. 

Beam, C. W., Asst. Engr., N. Y. C. R. R., Jersey Shore, Pa. 

Beckett, F. T., Engr. M. of W., C., R. I. & P. Ry., El Reno, 


Okla 

Bell, Gilbert J.. Engr., West. Dist., A. T. & S. F. Ry., New- 
ton, Kan. 

Bergen, W. J., Asst. to C. E., N. Y. C. & St. L. Ry., Cleve- 
land, O. 

Bernstein, Lester, Chief, Util, Euip. Bureau, B. & O. R. R., 
Baltimore, Md. 

Berry, J. B., Cons. Engr., Chicago, II. 

Billman, H. E., Gen. Roadmaster, Mo. Pac. Ry., St. Louis, 
Mo. 

Black, G. F., Engr. M. W., Me. Cen. R. R., Portland, Me. 

Blaiklock, M. S., Engr. M. of W., Grand Trunk Ry., Mon- 


treal, Can. : 
Blanchard, M. C., Engr, East. Dist. A. T. & S. F. Ry., 
Elec. Div., N. Y. C. R. R,, 


Chicago, 


Topeka, Kan. 

Boardman, Francis, Div. Engr., 
New York, N. Y. 

Bond, F. C. a Div. Engr., Grand Trunk Ry., Montreal, Can. 

Bowser, E. H., Supt., Timber Dept., I. C. R. R, Memphis, 
enn. 

Boyd, G. E., Div. Engr., D., L. & W. R. R., Buffalo, N. Y. 

Boykin, R. H., Div. Engr., Erie R. R., Marion, Ohio. 

Breckinridge, W. L., Engr. M. of W., C., B. & Q. R R,, 
Chicago, Ill. 

Bremner, Geo. H., Treasurer, Dist. Engr., Div. of Valuation, 
Interstate Commerce Commission, Chicago, Ill. 

Briggs, C. M., Chief Engr., Pennsylvania Lines West, Pitts- 
burgh, Pa. 

Brown, S. P., Shief Engr., Mt. R. T. & T. Co., Montreal, Can. 

Browne, H. P Masonry Inspr., Rock Island Lines, Des 
Moines, Iowa. 

Brumley, D. J., Val. Engr., I. C. R. R., Chicago, IIl. 

Brunner, John, Asst. Insp. Engr., Ill. Steel Co., Chicago, IIl. 

Bucholtz, Carl, Div. Engr., Erie R. ae Meadville, Pa. 

Burke, James, "Supt. Chicago Ter. Div., Erie R. R., Chicago, 
Ill. 


Burns, J. F., Asst. Engr. M. W., L. & N. R. R., Louisville, Ky. 

Burton, W. 73 Asst. Engr., Mo. Pac. Ry., St. ’ Louis, Mo. 

Butterworth, A. S., Asst. Engr., M. P. Ry.. Little Rock, Ark, 

Camp, W. M., Editor, Railway Review, Chicago, Ill. 

Campbell, J. L Engr. M. W., E. P. S. W. Ry. System, El 
Paso, Tex. 

Carmichael, J., President, W. N. .& M. Ry., Martinsburg, 


Carpenter, A. W., Asst. Val. Engr., N. Y. C. R. R., New York, 
N. Y. 


Case, A. D., Engr. Str., B. & A. R. R., Boston, Mass. 

Cassil, ini A., Div. Engr., B. & O. R. R., New ‘Castle, Pa. 

Challoner, F. Tig Jamestown, N. D. ; 

Charles, R. -. Bf ‘Chief Engr., Texas Land & Dev. Co., Plain- 
view, Tex. 

Chenworth, C. J., Asst. to 3d Vice-Pres., A. C. L., Wilming- 

ton, N. Cc. 
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Christian, W. A., Sen. C. E. in charge of Track and Roadway, 
a Cr Chicago, Ill. 

Christofferson, C. A., Sig. Engr., N. P. Ry., St. Paul, Minn. 

Church, S. R., Barrett Mfg. Co., New York, N.Y. 

Churchill, Chas. S., Past-President, Asst. to President, Nor- 
folk & Western ’Ry., Roanoke, Va. 

Clark, W. A., Chief Engr., D. & IRR. R., Duluth, Minn. 

Clement, Ss. B., Chief Engr,, T. & N. O. Ry., North "Bay, Ont. 

Cleveland, G. i Chief Engr., N. Y. C. R. R., West of Buffalo, 
Cleveland, O. 

— C. W., Engr. M. W., C., C. C. & St. L. Ry., Galion, 

io. 
Condron, T. L., Cons, Engr., Monadnock Block, Chicago, III, 
is ah 7 Ki "Chief Engr., L. E. & W. R. R., Indianapolis, 


Courtenay, W. H., Chief Engr., L. & N. R. R., Louisville, Ky. 
Cox, J. B., Cons. Engr., Chicago, Til. 
Crandall, a L.,. Prof, of Ry. Eng, Cornell Univ., Ithaca, N. Y. 
Crane, E, B., Asst. Engr. C., M. & St2: Ry. Chicago, Ill. 
Cronican, W. P., Asst. Engr., tC, ae Chicago, Til. 
Crumpton, Arthur, Asst. Val. Engr., G. T. Ry., Montreal, Can: 
Cunningham, A. O., Chief Engr., Wabash Ry., St. Louis, Mo. 
Curd; 'W. €.; Drainage Engr., Mo. Pac. Ry., St. Louis, Mo. 
Curtis, E: a Dist. Engr., B. & O. C. Ter. R. R: Chicago, Ill. 
Cushing, W. ges Past- President, Chief Ener. M. of W., S. W. 
System, Penna. Lines, Pittsburgh, Pa. 
Cutler, A. S., Asst. Prof. Ry. Eng, Univ. of Minn., Minneap- 
olis, Minn. 
Daley, C. A., Transitman, Erie R. R., Hornell, N. Y. 
Davis, A. L., Office Engr., I. C. R. R:, Chicago, Ill. 
Dawley, W. M., Asst. Engr., Erie R. R., New York, N. Y. 
ee C. A., Ast. Engr, D., L. & W..R. R., Binghamton, 
Deal, A. E., Bridge Engr., D., L. & W. R. R., Hoboken, N. J. 
Deimling, J. F., Asst. Chief Engr., M. C. R. R., Detroit, Mich. 
Delamere, C. T., Engr. Constr., C. P. R., Montreal, Can. 
Demuth, R. E., Baltimore, Md. 
Denney, C. E., Asst. Gen. Mgr., U. S. & S. Co., Swissvale, Pa. 
Dennis, Walt., Asst. Engr., C., R. I. & P. Ry., Chicago, II1. 
Dickson, J. B., Gen. Man., Erie R. R., Cleveland, Ohio. 
Dodgson, F. L., Cons. Engr., Gen. Ry. Sig. Co., Rochester, 


Ne ¥: 
Donahey, J. A., Chief Engr., A. C. & Y. Ry., Akron, Ohio. 
Dorley, A. F., Engr. M. W., East. Lines, M. P. Ry., St. Louis, 
Mo. 
Douglas, H. T., Jr., Chief Engr., C. & A. Ry., Chicago, III. 
Downs, L. A., Gen. Supt., I. C. R. R., New Orleans, La. 
Dudley, Dr. P. H., Rail Expert, N. Y. C. R. R., New York, 
nN: Y¥. 


Dufour, F. O., Sen. Structural Engr., I. C. C., Chicago, Ill. 

Duncan, K. B., Engr., G. C. & S. F. Ry., Galveston, Tex. 

Dunham, Chas. A., Sig. Engr., G. N. Rv.. St. Paul, Minn. 

Dyke, R. L., Div. Engr., N. Y. S. & W. R. R., Jersey City, N. J. 

os W. T., Chief Engr., St. L. S. W. R. R., of Texas, Tyler, 
ex. 

Eck, W. J., Sig. & Elec. Engr., S. Ry., Washington, D. C. 


Edwards, J. H., Asst. Chief Engr., American Bridge Co., 
Passaic, N. J. 
Edwards, W. R., Sen. Str. Engr., I. C. C., Washington, D. C. 


Elliott, W. H., Sig. Engr., N. Y. C. R. R.. Albany, N. Y. 

Ellis, G, E., Sig. Engr., Div. of Safety, I. C. C., Washington, 
D. C. ; 

Ellsworth, F. H., Div. Engr., N. Y., N. H. & H. R. R., New 
Haven, Conn. 


Elmore, J. T., Div. Engr., S. A. L. Ry., Richmond, Va. 

M. C. R. R., Detroit, Mich. 

Fairbairn, J. M. R., Asst. Chief Engr., C. P. R., Montreal, Can. 

Fairchild, Dennison, Supr. B. & B., N. P., Ry., Minneapolis, 
Minn. 

Fake, C. H., Engr. M. W., M. R. & B. T. Ry., Bonne Terre, 
Mo. 

Faucette, W. D., Chief Engr., S. A. L. Ry., Norfolk, Va. 

Faulkner, L. E., Chief Engr., Miss. Central Ry., Hattiesburg, 
Miss, 

Felt, C. W. F., Director, Chief Engr., 
Chicago, III. 

Fisher, S. B., care M., K. & T. Ry., Parsons, Kan. 

Ford, C. F., Supr. of T. & T. Dept., C., R. I. & P. Ry., Chi- 
cago, Ill. 

Ford, R. H., Engr. Tr. Elev., C., R. I. & P. Ry., Chicago, Ill 

Frink, E. yt Prin. Asst. Ener., S ALL. Ry., Norfolk, Va. 

Fulks, E. B, Vice-President, American Tar Products COs 


Chicago, Ill. 
Chief Engr., G. & S. I. R. R., Gulfport, 


Santa Fe Ry. System, 


Gardner, W. H., Jr., 


Miss. 
Gatlin, T. H., Asst. Chief Engr. M. W., & Str., S. Ry., Wash- 
ington, D c 


Gaut, J. B., Supt. B. & B., Grand Trunk Ry., Chicago, Ill. 














Gennet,.C. W., Jr., Engr., R. W. Hunt & Co., Chicago, IIl. 

Gersbach, Otto, Engr. M. W., Indiana Harbor Belt R.. R., 
Gibson, Ind. 

Glass, R. G., Asst. Insp. Engr., Ill. Steel Co., Chicago, II. 

Godlove, Geo. W., Jr., Transitman, A., T. & S, F. Ry., Marce- 
line, Mo. 

Going, A. S., Engr. Constr., Grand Trunk Ry., Montreal, Can. 

Gold, M. H., Div. Engr., S. A. L. Ry., Savannah, Ga. 

Goodrich, C. M., Des. Engr., Canadian Bridge Co., Walker- 
ville, Ont. 

Pe. A. L., Chief Engr., Pere Marquette R. R., Detroit, 
Mich, 

Grime, E. M., Supr. B. & B., N. P. Ry., Fargo, N. D. 

Griswold, H. C., Louisville, Ky. 

Haggander, G. A., Asst. Bridge Engr, C., B. & Q. R. R,, 
Chicago, IIl. 

Hale, H. E., Group Engr., Pres. Conference Com., New York, 
N. Y 


Hamilton, Paul, Engr., Tr. & Roadway, Big Four, Cincin- 
nati, Ohio. 

Hannaford, A. R., Bridge Inspr., Grand Trunk Ry., Toronto, 
Ont. 

Hanly, F. F., Asst. Engr., B. & O. R. R., Baltimore, Md. 

Harrington, F. F., Engr. Strs., Virginian Ry., Norfolk, Va. 

Harris, G. H., Engr. of Track, M. C. R. R., Detroit, Mich. 

Harrison, E. A., Architect, A., T. & S. F. Ry., Chicago, Ill. 

Hartley, L. C., Chief Engr., Chicago & Eastern Illinois R. R., 
Chicago, IIl. 

Harvey, W. C., First Asst. Engr., C. G. W. R. R., Chicago, Ill. 

Hastings, E. M., Res. Engr., R. F. & P. R. R., Richmond, Va. 

Hawk, A. T., Architect, Rock Island Lines, Chicago, IIl. 

Hendricks, V. K., Asst. Chief Engr., St. L. & S. F. R. R, 
St. Louis, Mo. 

Hewes, C. A., Asst. Engr., M. P. Ry., Osawatomie, Kan. 

Hewson, E. G., Div. Engr.,.G. T. Ry., Toronto, Ont., Can. 

Hickey, T. H., Roadmaster, M. C. R. R., St. Thomas, Ont. 

Hicks, G. D., Asst. Supt., N. C. & St. L. R. R., Nashville, 
Tenn. 

Hill, C. C., Engr. Constr., M. C. R. R., Niles, Mich. 

Hill, G. D., Valuation Dept., I. C. R. R., Chicago, Ill. 

Hillegass, E. B., Engr. Roadway, A. C. L., Savannah, Ga. 

Himes, A. J., Engr. Grade Cross. Elim. N. Y. C. & St. L. 
R. R., Cleveland, Ohio. 

Hoskins, P. L., Asst. Engr... W. & L. E. R. R., Brewster, 
Ohio. 

Hotchkiss, L. J., Consulting Engr., Chicago, III. 

Houghton, E. R., Asst. Engr., U. P. R. R., Omaha, Neb. 

Hovey, M. H., Cons. Engr., Madison, Wis. 

Howson, E. T., Engr. Editor, Railway Age Gazette, Chicago, 


Til. 
Hoyt, W. H., Asst. Chief Engr., D. M. & N. R. R., Duluth, 
Minn. 
Ibsen, Hans, Bridge Engr., Bridge Engr., M. C. R. R., De- 
troit, Mich. 
Ingram, E. L., Prof. R. R. Eng., Univ. Pa., Philadelphia, Pa. 
Irving, T. T., Div. Engr., G. T. Ry., Chicago, Il. 
Irwin, A. Chas., Asst. Eng., C., M. & St. P. Ry., Chicago, III. 
Isaacs, John D., Cons. Engr., S. P., New York, N. Y. 
Jackson, E. D., Asst. Engr., B. & O. R. R., Baltimore, Md. 
Jenkins, J. B., Val. Engr., B. & O. R. R., Baltimore, Md. 
ty C. W., Engr., Branch Lines, C. & O. Ry., Richmond, 


a. 
Johnson, Maro, care Engr. Dept., I. C. R. R., Chicago, Ill. 
Johnson, Noah, Prin. Asst. Engr., Wabash Ry., St. Louis, 
Mo. 

Jurgensen, D. F., Chief Engr., Minn. R. R. & Warehouse 
Commission, St. Paul, Minn. 

Ketchum, M. S., Prof. C. E.,, Univ. Colo., Boulder, Colo. 

Khuen,” Richard, Gen. Man. Erect., American Bridge Co., 
Pittsburgh, : Pa. 

Kimble, W. P., Div. Engr., Erie R. R., Marion, O. 

Kinney, W. M., Insp. Engr., Universal Portland Cement Co., 
Chicago, IIl. 

Kittredge, George W., Past President, Chief Engr., N. Y. C. 

- RR. R, New York City. 
Knowles, C. R., Gen. For., Water Works, I. C. R. R., Chicago, 
Til. 

Koppisch, C. F., Res. Engr., S. N. E. R. R., Brimfield, Mass. 

Kuehn, A. L., Gen. Supt., American Creosoting Co., Chicago, 
Til. 

Kurokochi, S., Engr., Imperial Govt. Rys., Tokyo, Japan. 

La Bach, Paul M., Asst. Engr., C., R. I. & P. Ry., Chicago, Ill. 

Lacher, W. S., Asst. Eng. Editor, Railway Age Gazette, 
Chicago, Ill. 

La Fountain, N. H., Asst. Supt. B. & B., C., M. & St. P. Ry., 
Chicago, Iil. 

Lahmer, J. A., Asst. Engr., Mo. Pac. Ry., St. Louis, Mo. 

Lakin, F. D., Div. Engr., Erie R. R., Huntington, Ind. 
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Lamphere, F. E., Asst. Engr., B. & O., Chicago Ter. R. R; 
_Chicago, IIl. ; 
Larsen, Albert, Res. Engr., S. N. E. Ry., Providence, R. I. 
Larsen, C. M., Chief Engr., R. R. Com. of Wis., Madison, Wis, 
Larsson, C. G. E., Asst. Chief Engr., Am. Bridge Co., New 
York, N. Y. 
Lawton, L. C., Div. Engr., A., T. & S. F. Ry., Newton, Kan. 
Lee, E. H., Vice-President and Chief Engr. C. & W. I. R. R,, 
Chicago, III. 
Lee, Frank, Prin. Asst. Engr., Can. Pac. Ry., Winnipeg, Man, 
Leffler, B. R., Engr. Bridges, N. Y. C. R. R., Cleveland, O. 
as E. R., Asst. to Gen, Man., D. S. S. & A. R. R., Duluth, 
inn, 
Lloyd, H. A., Special Agt., Erie R. R., Jersey City, N. J. 
Long. M. A., Asst. to Chief Engr., B. & O. R. R., Baltimore, 
Lonnbladh, L. F., Chief Engr., M., K. & T. Ry., Dallas, Tex. 
Loweth, C. F., Chief Engr., C.,.M. & St. P. Ry., Chicago, IIl. 
Mackrell, Theo., Supt., Erie R. R., Huntington, Ind. 
Manspeaker, L. V., Jr., Asst. Engr., C. & A. R. R., Spring- 
field, Ill. ; 
McBride, J. S., Engr. Val., C. & E. I. R. R., Chicago, II. 
McCalman, D. S., Danville, Ill. 
ee T. J., Roadmaster, B. A. & P. Ry., Anaconda, 
ont. 
McComb, R. J., Supt. Tracks, W. & L. E. R. R., Brewster, O. 
McCooe, David, Supt. of Track, G. T. Ry., Toronto, Ont., Can, 
McDonald, Hunter, Past-President, Chief Engr., N., C. & St. 
L. Ry., Nashville, Tenn. 
McNab, William, Past-President, Prin. Asst. Engr., Grand 
Trunk Ry. System, Montreal, Can. 
McNeil, J. E., Inspr. Track and Roadway, Santa Fe Ry., Los 
Angeles, Cal. 
McVay, C. M., Engr. M. W., K. & M. Ry., Charleston, W. Va. 
MacFarland, H. B., Engr. of Tests, A., T. & S. F. Ry., Chi- 
cago, IIl. 
Mackenzie, A. C., Engr. M. W., C. P. P., Montreal, Can. 
Macomb, J. de N., Jr., Office Engr, A., T. & S. F. Ry., 
Chicago, IIl. 
Mann, B. H., Sig. Engr., Mo. Pac. Ry. System, St. Louis, Mo. 
Meade, J. M., Special Engr., A., T. & S. F. Ry., Topeka, Kan. 
~— Wm., Chief Engr., Hocking Valley R. R., Columbus, 
io. 
— Geo. A., Supt. B. & B., G. T. Ry., Toronto, Ont., 
an. 
— L. A., Supt. Roadway, United Trac. Co., Anderson, 
nd. 
Mitchell, W. M., Con. Engr., K. & I. B. & R. R. Co., Louis- 
Ville, Ky. 
Mock, J. C., Sig.-Elec. Engr., M. C, R. R., Detroit, Mich. 
Modjeski, R., Cons. Engr., Chicago, III. 
Montzheimer, A., Chief Engr., E., J. & E. Ry., Joliet, Ill. 
a re W. T., Div. Engr., Can. Nor. Ry., Winnipeg, Man., 
an. 
at H. J., Div. Engr., A., T. & S. F., Ry., Arkansas City, 
rk. 
Morrison, W. W., Engr. M. W., P. S. & N. Ry., Kitanning, Pa. 
Morse, C. A., Director, Chief Engr, C., R. I. & P. Ry, 
Chicago, II. 
en G. A., Chief Engr., Can. Ry. Commission, Ottawa, 
an. 
Mullen, Joseph, Asst. Engr. Spl. Invest., C., C. C. & St. L. Ry., 
Cincinnati, Ohio. 
Murray, J. F., Asst. to Chief Engr., P. R. R., Philadelphia, Pa. 
Neff, F. H., Prof. C. E. Case School Appl. Sci., Cleveland, O. 
Newbegin, P. C., Maint. Engr., B. & A. R. R., Houlton, Me. 
Newton, A. W., Asst. to President, C., B. & Q. R. R., Chicago, 


Til. 
North, A. T., Chicago, Ill. 
pr er Francis, Office Engr., C., R. I. & P. Ry., El Reno, 
a. 
Ogle, W. F., Draftsman, C., R. I. & P. Ry., Chicago, Ill. 
Oren, F. B., Supt., Y. & M. V. R. R., Vicksburg, Miss. 
5 J. A., Gen. Supt’s Office, A., T. & S. F. Ry., Topeka, 
an. 
Palmer, H. A., Grand Trunk Ry., Toronto, Can. 
Palmer, G. P., Div. Engr., B. & O. C. T. R. R., Chicago, IIl. 
= C. A., Chief Engr., C., C. C. & St. L. Ry., Cincinnati, 
io 
Parsons, R. S., Chief Engr., Erie R. R., New York, N. Y. 
Patenall, F. P., Sig. Engr., B. & O. R. R., Baltimore, Md. 
Patterson, F. M., I. C. C., Chicago, Ill. 
Peabody, J. A., Sig. Engr., C. & N. W. Ry., Chicago, IIl. 
Pence, W. D., Editor of Publications, Member Eng. Bd., 
I. C. C., Chicago, Il. 
eg W. H., Engr. M. W., C., R. I. & P. Ry., Des Moines, 
owa. 
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Petri, Philip, Dist. Engr., M. W., B. & O. R. R., Pittsburgh, 
Pa. 

Peyton, Jno. Howe, Pres., N. C. & St. L. Ry., Nashville, Tenn, 

Pfaffin, E. H., Chief Engr., C., T. H. & S. E. Ry., Chicago, IIl. 

Phillips, H. C., Gen. Asst. Secy., Pres. Conf. Com., Philadel- 
phia, Pa. 

Pickles, J. L., Chief Engr.. D. W. & P. Ry., West Duluth, 
Minn. 

Pittman, T. M., Jr., Asst. Engr., I. C. R. R., Chicago, III. 

Porter, H. T., Chief Engr., B. & L. E. R. R., Greenville, Pa. 

Purdon, C. D., Chief Engr., St. L. & S. W. Ry., St. Louis, Mo. 

Purdy, W. F., Chief Engr., Wabash Pitts. Ter. Ry., Pitts- 
burgh, Pa. 

Quigley, Thomas, Roadmaster, I. C, R. R., McComb, Miss. 

Ray, G. J., Director, Chief Engr., D., L. & W. R. R., Hoboken, 
N. J 


Reagan, J. H., Supt. Track, Grand Trunk Ry., Chicago, IIl. 

Reid, J. W., Bridge Engr., C. & A. R. R., Chicago, IIl. 

Rex, George E., Man., Treating Plants, Santa Fe System, 
Topeka, Kan. 

Rice, S. B., Engr. M. W., R. F. & P. R. R., Richmond, Va. 

anon C. P., Asst. Engr., C., R. I. & P. Ry., Chicago, 
Ill. 

Ridgway, A. O., Asst. Chief Engr., Denver & Rio Grande 
R. R., Denver, Colo. 

Riggs, H. E., Prof. of Civ. Eng., Univ. of Mich., Ann Arbor, 
Mich. 

Ringer, Frank, Engr. M. W., M., K. & T. Ry., Parsons, Kan. 

Roberts, S. S., Cons. Engr., Chicago, III. 

Robinson, A. F., Bridge Engr., Santa Fe Ry. System, Chicago, 


Rudd, A. H., Sig. Engr., P. R. R., Philadelphia, Pa. 

Rust, T. E., Chief Engr., W. C. F. & N. Ry., Waterloo, Iowa. 

Rutledge, R. A., Chief Engr., E. L., A. T. & S. F. Ry., Topeka, 
Kan. 

Rys, C. F. W., Met. Engr., Car. St. Co., Pittsburgh, Pa. 

Safford, H. R., Director, Chief Engr., Grand Trunk Ry. Sys., 
Montreal, Can. 

Sarvey, A. L., Val. Engr., M. C. R. R., Detroit, Mich. 

Sattley, R. C., Val. Engr., C., R. I. & P. Ry., Chicago, Ill. 

Schmidt, E. C., Prof. of Ry. Eng., Univ. of Ill, Urbana, Ill. 

Schofield, J., Architect, Can. Nor. Ry., Winnipeg, Man., Can. 

Selby, O. E., Prin. Asst. Engr., C.,, C. C. & St. L. Ry., Cin- 
cinnati, Ohio. 

Sessions, O. H., Asst. Engr., G. T. Ry., Battle Creek, Mich. 

Shaver, A. G., Cons., Elec. and Sig. Engr., Chicago, IIl. 

Shaw, B. B., Div. Engr., C., R. I. & P. Ry., Haileyville, Colo. 

Shaw, Louis, Civil Engr., La Crosse, Wis. 

Shipley, G. B., Cons. Engr., Pittsburgh, Pa. 

Sills, J. M., Dist. Engr., St. L. & S. F. R. R., Springfield, Mo. 

Simmons, I. L., Bridge Engr. C., R. I. & P. Ry., Chicago, Ill. 

a C. W., Res. Engr., D., L. & W. R. R., Hoboken, 


ap 
Sisson, F. P., Asst. Engr., G. T. Ry., Detroit, Mich. 
Slifer, H. J., Cons. Engr., Chicago, Ill. 
Sloan, E. D., Val. Engr., N. C. & St. L. Ry., Nashville, Tenn. 
Smith, A. Bromley, Asst. Engr., C. P. R., Montreal, Can. 
Smith, C. E., Cons. Engr., St. Louis, Mo. y 
Smith, D. W., Val. Engr., M. W., B. & O. R. R., Wheeling, 
W. Va. 
Smith, E. W., Asst. to Chief Engr., S. A. L., Norfolk, Va. 
Smith, F. A., Civil Engr., Chicago, III. 
Smith, Huntington, Div. Engr. N. Y. C. & St. L. R. R, 
Cleveland, O. 
Smith, W. W., Asst. Engr., G. T. Ry., Montreal, Can. 
Snow, J. P., Cons. Engr., Boston, Mass. 
Sparrow, L. L., Engr. Roadway, A. C. L., Jacksonville, Fla. 
Spell, W. A., R. R..Engr. and Architect, Atlanta, Ga. 
Spielmann, J. A., Dist. Engr., B. & O. R. R., Pittsburgh, Pa. 
Splitstone, C. H., Office Engr., Erie R. R., New York, N. Y. 
Stafford, S. C., Engr., L. & N. W. R. R., Homer, La. 
Stansbury, H. E., Res. Engr., E. P. & S. W. System, Tucum- 
cari, N. M. 
ie C. W., Assoc. Editor, Engineering Record, New York, 
Y 


Stein, C. H., Supt., C. R. R. of N. J., Jersey City, N. J. 

Steinmayer, O. C., Supvr. Timber Pres., St. L. & S. F. R. R, 
Springfield, Mo. ark 

Sterling, E. A., Civil Engr., Chicago, III. 

Stern, I. F., Cons. Engr., Chicago, IIl. 

Stevens, Thos. S., Sig. Engr., Santa Fe System, Topeka, Kan. 

Stewart, A. F., Chief Engr., C. N. O. Ry., Toronto, Can. 

Stimson, Earl, Director, Engr. M. W., B. & O. R. R., Balti- 
more, Md. 

Stocker, J. A., Chief Engr., Toledo & Ohio Cen. Ry., Colum- 
bus, Ohio. 
Storey, W. B., Past-President, Vice-President, Santa Fe Sys- 

tem, Chicago, III. 
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Stout, H. M., Rec. Engr., Nor. Pac. Ry., St. Paul, Minn. 

Strouse, W. F., Asst. Engr., B. & O. R. R., Baltimore, Md. 

Stuart, H. B., Structural Engr., G. T. Ry., Montreal, Can. 

Sullivan, John G., Second Vice-President, Chief Engr., West- 
ern Lines, C. P. Ry., Winnipeg, Can. 

Swartz, Albert, Vice-President, T., & W. R. R., Sylvania, O. 

Talbot, A. N., Director, Prof. Mun. and San. Eng., Univ. of 
Ill., Urbana, Il. 

— G. R., Chairman Val. Com., B. & O. R. R., Baltimore, 


Tallyn, L. L., Div. Engr., D., L. & W. R. R,, Scranton, Pa. 
— J. E., Asst. to President, Wabash R. R., St. Louis, 


oO. 
Taylor, C. M., Supt. Creos. Plant, P. & R. Ry., C. R. R. of 
N. J., Port Reading, N. J. 
Teesdale, C. H., Forest Products Lab., Madison, Wis. 
Temple, E. B., Asst. Chief Engr., P. R. R., Philadelphia, Pa. 
Thompson, F. L., Asst. Chief Engr., I. C. R. R., Chicago, Il. 
ler G. H., Bridge Engr., N. Y. C. & St. L. Ry., Cleveland, 
io. 
—a T. G. Tim. Treat. Inspr., S. Ry., Washington, 


Trabue, H. H., Asst. Chief Engr., N. C. & St. L. Ry., Nash- 
ville, Tenn. 
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A GASOLINE HOISTING ENGINE 


The Minneapolis Steel & Machinery Company, Min- 
neapolis, Minn., is now placing on the market a gaso- 
line hoist which has been undergoing development for 
a period of two years or more. This hoist has special 
application under conditions where power, either 
steam or electric, is not readily secured. The hoisting 

















Hoist Operated by a Gasoline Engine 


mechanism on this machine is the same as that used 
on the hoisting engines for both steam and electric 
power which are built by this company. The motor 
is a four-cylinder heavy duty gasoline motor, which 
had been developed for use on other equipment. 

This motor is of the water-cooled type, being 
equipped with a circulating pump. A combination 
carburetor for using gasoline, kerosene and distillate 
as fuel is provided, as well as a power fuel pump and 
a glass reservoir for automatically supplying fuel to 
the carburetor. A centrifugal governor controls the 
maximum speed of the engine and all intermediate 
speeds of hoisting are controlled by a throttle lever 
at the operator’s side. As seen in the accompanying 
photograph, the crank shaft is extended and provided 
with a keyway to permit the mounting of a power 
driving pulley, so that the engine may be used at any 
time for driving other equipment. 

The engines are equipped with planetary gear trans- 
mission, mounted on the engine crank shaft, which 
makes it possible to start the hoist gradually without 
shock, and a sudden jerk on the hoisting line cannot 
stall the engine. 
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The informal report of the work of the special com- 
mittee on Stresses in Railroad Track presented by 
Professor Talbot showed that en- 


Stresses in couraging progress has been made 
Railroad on this important subject. The 
Track. work is far fron: complete, how- 


ever. Like the subject of impact, 
so many variables are involved that empirical rather 
than analytical results will undoubtedly be obtained. 
In consequence, the study cannot be considered fin- 
ished until a very great number of tests have been 
made. That this matter is urgent is indicated by the 
remarks of Chairman Dawley of the committee on 
Roadway, to the effect that the study of pressures on 
roadbed is being delayed for the lack of sufficiently 
complete information concerning stresses in track. It 
is to be hoped that sufficient funds will be available 
to carry on this work to the fuilest extent. 


In the discussion of the report on Conservation of Nat- 
ural Resources, attention was directed to the apparent 
failure of the experiments in tree- 
planting as carried out on railroads 
in this country. In view of the 
success which forestry has met in 
Europe, these reports are undoubt- 
edly a disappointment to many. The relative success 
here and abroad cannot be explained by physical or cli- 
matic differences, as it is fairly well established that the 
difficulty with the American experiments has been eco- 
nomic or administrative rather than physical. If the 
administration of this work on railroads has been at 


Results from 
Forest 
Planting 


fault it has resulted from a lack of funds, but unques- 
tionably the fundamental trouble has been one of eco- 
nomics. Railroads are primarily in the business of pro- 
ducing transportation and do not desire to invest money 
in undertakings from which a return is so long deferred, 
as in the case of forest planting. It is to be hoped, 
however, that these experiences on the part of the rail- 
roads will not retard the movement for reforestation 
on the part of the national government. 


The data presented by R. W. Hunt and C. W. Gen- 
net, Jr., regarding the nick-and-break test for every 
ingot at the session on Tuesday 
The evening convinced many of the 
Nick-and- entire practicability of this speci- 
Break Test fication. It was impossible for 
some time to secure the con- 
sent of any mill to give the specification a thorough 
trial. Finally, the Algoma Steel Company accepted 
an order for 10,000 tons from the Canadian Pacific 
with this provision. The results gained with these 
rails led this company to accept another order for 
35,000 tons from the Illinois Central with the same 
provision, and it is the results secured from the latter 
that were presented in the paper referred to. 

The specification commonly enforced whereby a 
nick-and-break test is made on only three ingots of 
each heat assumes that these ingots are representa- 
tive of all those in the heat. During the past few 
years there has come an increased realization of the 
fact that the ingots possess individual characteristics, 
and that they, rather than the heats, should form the 
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basis of tests. As it has become known that differ- 
ent ingots in the same heat may differ widely in the 
quality of rail steel produced, the method of testing 
whereby only three ingots are examined results in 
both the manufacturer and the road taking a chance. 
An idea of the magnitude of the chance taken was 
given in this paper, in which it was shown that the 
number of rails rejected was reduced one-half (this 
number being saved to the mill), while at the same 
time a considerable number of rails were detected 
and rejected which would not have been rejected 
under the old specification. To be effective, any speci- 
fication must be commercially practicable ior the man- 
ufacturer, while also safeguarding the interests of the 
purchaser. It would seem that the demonstration 
which has been given justifies the mills in adopting 
this specification, with such refinements as may be 
found necessary with later practice. With the large 
amount of attention now being paid to railway acci- 
dents and to means of promoting the safety of travel, 
it is essential that the manufacturers and the railways 
alike leave no stone unturned to insure the greatest 
degree of safety. 





THE WORK OF THE A. R. E. A. 


This convention of the American Railway Engineer- 
ing Association marks a forward step in the discus- 
sion by the organization of important pending ques- 
tions. In past years the attitude of the association 
on such questions has been conservative, as a result 
of which it has failed to grasp some of thé opportu- 
nities presented to it to do important and valuable 
work, 

Its attitude on the valuation question may be cited 
as an illustration. There is no group of men better 
fitted to discuss this subject intelligently than the 
members of this association, yet when the suggestion 
was made to the Board of Direction two or three 
years ago that the association undertake a study of 
valuation it failed of acceptance. As a result, another 
society took up the matter and presented a report 
which met with such universal objection that it was 
referred back to a committee which is now endeavor- 
ing to revise it into suitable form. In the meantime 
the railways have been obliged to develop their own 
principles and have advanced so far in the work that 
it is possible that this report when presented will be 
of little assistance. 

Another subject of national importance at present 
is that of clearances, and the decision of the associa- 
tion to present this for free discussion yesterday was 
highly important. Up to the present time no railway 
organization has drafted any comprehensive stand- 
ards for clearances. As a result, state and national 
regulating authorities have no reliable information to 
which they can turn. The American Railway Engi- 
neering Association can render no more important 
service than to study these subjects intelligently and 
prepare proper standards. 

Another subject of vital importance at present is 
the changing of the fiscal year. The department most 
directly concerned is the maintenance of way depart- 
ment. The American Railway Engineering Asso- 
ciation can further this by taking the lead in the agi- 
tation for the change from June 30 to December 31. 
The association has taken no official action regarding 
this subject, and it has been left for the accounting 
officers to assume the leadership. 

The association might well consider the formation 
of a committee to study track labor problems. Be- 
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cause of the large proportion of maintenance of way 
expenses paid directly to labor, and the present gen- 
erally acknowledged inefficiency of this labor, it would 
seem that the subject deserves more attention than 
can be given it by a sub-committee. 

The American Railway Engineering Association 
can justify its existence in no better way than by 
assisting the railways of the United States and Canada 
in the solution of these important problems. 





SCIENTIFIC RESEARCH AND RAILWAYS 


The committee of the American Railway Engineer- 
ing Association on Stress in Railroad Track presented 
a second preliminary report to the convention yes- 
terday. This committee was created in the fall of 
1913, and was organized in 1914. It therefore had two 
seasons for outdoor testing, but there’is as yet very 
little to report in the way of definite results. This 
does not indicate that the committee has made a poor 
start, but it does indicate that the size and the unusual 
nature of the problem which has been attacked have 
made necessary an unusual amount of purely prelimi- 
nary work. The committee is undertaking to conduct 
a thorough research into a subject which has been 
very lightly touched in the past, and there are, there- 
fore, few precedents to follow. Methods of testing 
have to be tried in large number to determine which 
will give the results desired, and in many cases new 
instruments for use in these tests must be developed 
by a slow process of trying, discarding and trying 
again. The committee was fortunate in securing the 
co-operation in this work of the Engineering Experi- 
ment Station at the University of Illinois. Only an 
institution of this kind, with its staff of research ex- 
perts and its especially equipped laboratories, could 
prosecute such work successfully. The utilization of 
the resources of this experiment station for the solu- 
tion of one of the most practical of railway problems 
suggests the need for a more general realization of 
the availability of institutions of this character 
throughout the country for work of similar nature. 

There are some problems in railway construction and 
maintenance whose proper solution requires extended 
tests in actual service, but, on the other hand, there 
are problems which confront railway men that can 
be more easily and quickly solved by trained investi- 
gators experienced in the methods of scientific re- 
search. Railway men can materially promote ad- 
vances in railway practice by keeping this distinction 
clearly in mind, and by co-operating freely with the 
proper institutions in their efforts to be of practical 
value to the transportation industry. There has been 
a tendency on the part of some men to belittle to 
some extent the results that have been achieved by 
technical universities and experiment stations; and 
the most ardent advocate of such an institution would 
hardly contend that these results have been all that 
they should be. It will be clear to anyone familiar 
with the situation, however, that this failure is not 
chargeable solely to the institutions or their staffs 
In most cases, at least, it can be truthfully said that 
the problems presented to them have been vigorously 
attacked, and partially or wholly solved. The real 
difficulty has been in the nature of the problems which 
they have had to work on, and the reason that they 
have not turned their energies to some of the more 
important matters is that the men who have such 
problems to solve have not referred them to the in- 
stitutions mentioned. Considerable work has been 
done on reinforced concrete and structural steel bridge 
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members, and the excellence of the results secured 
is generally recognized. There is a large number of 
other subjects, however, embraced in the construction, 
mainienance and operation of railways on which much 
of vaiue could be added to the common knowledge if 
the proper kind of co-operation could be secured be- 
tween the men who want problems solved and the 
men who want to solve problems. 





TO-DAY'S PROGRAM 


The convention will be called to order at 9:30 this 


morning. 
(I. Ballast. 
VUE eee ue ara Bulletin 183 
VL “SIRS 7 aha ves Bulletin 183 
ev LIT, .: Semen Ae ks oS Sulletin 183 
Special. Grading of Lumber...... Bulletins 174, 183 
XI. Records and Accounts......... 3ulletin 183 
XVII. Wood Preservation .......... Bulletin 184 
L Vig? ae an ew ek eare o Bulletins 179, 184 
XVI. Economics of Railway Location. Bulletin 184 


New Business. 
Election and Installation of Officers. 
Adjournment. 
The first subject on the program, Ballast, was car- 
ried over from yesterday, the discussion on Clearances 
having extended beyond the allotted time. 





RECORDS AND ACCOUNTS COMMITTEE 
MEETING 
The chairman of the committee on Records and Ac- 


counts has called a meeting of the committee for 9:30 
this morning in room 1122. 





LOST, A WATCH CHARM 


B. F. Hines, signal engineer, New Orleans & North- 
eastern, lost a Sigma Xi watch charm at the Coliseum 
yesterday. A reward will be paid when returned to the 
offices of the Railway Age Gazette. 


R. B. A. OFFICERS HERE 


George A. Post, president, and Frank W. Noxon, 
secretary of the Railway Business Association, both of 
New York, attended a meeting of the directors of this 
organization in Chicago Tuesday, and took advantage 
of the opportunity while here to mingle with the con- 
vention visitors. 





B. & O. DINNER 


The annual dinner of the employees of the Baltimore 
. & Ohio in attendance at the convention was held at the 
Francis I. room, Congress Hotel, at 12:30 yesterday 
noon. Earl Stimson, engineer maintenance of way, pre- 
sided. Other officers included J. F. Keegan, general 
superintendent, Wheeling, W. Va., and M. A. Long, 
assistant to the chief engineer. About 65 engineering 
and operating officers were present. 


JAPANESE GOVERNMENT RAILWAYS REPRE- 
SENTATIVE HERE 


S. Kurokochi, engineer with the Government Rail- 
ways of Japan, is an interested visitor at the meetings 
of the A. R. E. A. this week. He is spending one 
year in this country investigating transportation mat- 
ters, and particularly the maintenance and operation 
of American roads. He has already spent eight 
months here, principally in New York and Chicago, 
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and immediately after the close of the convention he 
éxpects to leave for New Orleans, and will then re- 
turn to New York. The roads which are included in 
the government system in Japan comprise about 7,000 
miles, of which about 10 per cent is double track. 
The 3-ft. 6-in. gage is used, but in other respects, such 
as telephone train despatching and block signals, the 
practice in Japan is well up to American standards. 
The labor problem is one of the least-of the difficulties 
confronting a Japanese railway officer, since the aver- 
age daily wage for a section man, for example, is 
equivalent to about 25 cents. 





REGISTRATION AT A. R. E. A. CONVENTION’ 


The registration of members of the A. R. E. A. during 
the first two days of the 1916 convention exceeds the 
registration in any two days in the history of the organ- 
ization. The total registration of the first two days this 
year was 493. 

The registrations for the first and second days and 
the totals for the two days in each year, beginning with 
1910, have been as follows: 


: 1910 1911 1912 1913 1914 1915 1916 
Wate COBY 60's ck sic cnyees 210 286 355 336 356 331 386 
SOcOnd GAY... ices 87 51 76 102 112 109 107 


297 337 431 438 468 440 493 











RAILROADING IN THE PHILIPPINES 


Efficiency methods in track work and many of the 
other advanced ideas that are being discussed in the 
A. R. E. A. meetings this week are not unknown in 
the Philippines. On the Philippine Railway Com- 
pany, an American-owned corporation operating 133 
miles of line on two islands about 300 miles south of 
Manila, many of the standards are fully up to Ameri- 
can practice. This, however, does not prevent R. R. 
Hancock, vice-president of this company, who is the 
guest of the association this week, from taking a 
lively interest in the proceedings. Mr. Hancock has 
been in the islands for about 4% years, and is at 
present on vacation in this country. He outlined 
briefly to a representative of the Daily Railway Age 
Gazette some of the interesting features of railway 
construction, operation and maintenance in the far 
Fast. 

The road with which he is connected lies on two 
islands separated’ by a distance of about 200 miles, 
requiring a two-day trip to go from his headquarters 
at [Iloilo to the other section of the road. The road 
uses a 3-ft. 6-in. gage, but with this exception has 
every appearance of being located in the States. All 
buildings are of reinforced concrete, and, while there 
are a few wooden trestles, the large majority of the 
structures are of steel or concrete. Wood is scarce 
and expensive, so that concrete is used wherever pos- 
sible, all right-of-way signs, fence posts, telegraph 
posts, etc., being of this material. The country trav- 
ersed is not particularly rough, making it possible to 
secure a location with a maximum grade of 1 per 
cent and a maximum curvature of 6 deg., this maxi- 
mum being used in only one instance. 

The equipment used is all American built, and prac- 
tically all of the miscellaneous equipment and appli- 
ances required are purchased in this country. The 
principal executive and operating officers are Ameri- 
cans, but all of the trainmen and the station and road- 
way forces are native Filipinos. Mr. Hancock char- 


acterizes the islands as an excellent place to live, since 
“suffragettes, labor unions, prohibition and tips are 
unknown.” 

















Wednesday’s Sessions, Including 
the Presentation of Several Com- 
mittee Reports With Discussions 


Clearing Yard, Chicago, in Operation 


The second day’s session of the American Railway 
Engineering Association was called to order at 9:30 
a. m., by President Trimble. The reports of the fol- 
lowing committees were presented and discussed: 


I, 





Ties, Conservation of Natural Resources, Yards and 
Terminals, Uniform General Contract Forms, Stresses 
in Railroad Track, Rules and Organization and Road- 
way. 


Report of the Committee on Ties 


The following subjects were assigned 
the committee by the Board of Direction: 
(a) Make a critical examination of 
the subject-matter in the Manual, and 


submit definite recommendations for 
changes. 

(1) Report on the effect of tie plates 
and track spikes on the life of cross-ties. 

(2) Specifications for cross- and 
switch-ties. 

(3) Metal, composite and concrete 
ties. 


The committee reports progress on 
this subject and submits the following 
report as information: 

The data collected show that the 
practice of the railroads is anything but 
uniform; the fact is that the meth- 
ods of properly protecting the tie are 
going through rapid changes, which 
make it difficult for the railroads to say definitely as to 
the effect on the tie of any particular part of the design. 
A study of the situation leads to the conclusion, how- 
ever, that this subject is one of the important problems 
that confront the maintenance engineer today. It is 
felt that no definite practice can be presented to the As- 
sociation as having been developed to such an extent that 
it should be adopted, and the present purpose of the com- 
mittee is to illustrate tendencies of good practice and 
to call particular attention to the necessity of reducing 
or eliminating, if possible, movement between the tie 
plate and the tie. 





L. A. Downs, Chairman 


The primary purpose or function of 
the tie plate is to protect the tie from 
mechanical wear and all other functions 
should be subordinated to this. As- 
suming that the tie plate will be of suffi- 
cient area to properly distribute the 
loads imposed, and that it is of sufficient 
thickness so that it will not buckle, it 
is necessary that the movement between 
the plate and the tie be reduced to a 
minimum or eliminated, if possible. Tf 
this is not done this movement will de- 
feat the purpose of the plate. There 
are different methods in use to accom- 
plish this. (1) Cut spikes are used in- 
dependent of those that secure the rail. 
(2) Screw spikes or lag screws are em- 
ployed independent of the fastenings 
securing the rail. The design used on 
the Pittsburgh & Lake Erie employs cut 
spikes to secure the rail and lag or screw spikes to secure 
the plate. On the D. L. & W. plate screw spikes secure 
the rail, while lag screws secure the plate. With another 
D. L. & W. design the plate is secured to the tie by screw 
spikes, and the rail is secured by a hook on the plate on 
one side and by a screw or cut spike on the other. (3) 
A flat plate may be bolted through the tie. Another 
method to reduce the movement between the tie and the 
plate is to provide for more or less movement between 
the fastenings and the rail, the free distance being 
about 1-16-in. 

The general tendency at the present time seems to be 
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toward a flat-bottom plate, or at least plates that have no 
deep ribs or projections on the bottom. The report will 
not present any data bearing on this feature, as it is 
felt that the practice at the present time has not yet 
progressed far enough to reach definite conclusions. 


SPECIFICATIONS FOR CroSS- AND SWITCH-TIES 


At the first meeting the year’s procedure was outlined 
and a request made that the Association secretary send 
a circular letter to railway companies: asking for copies 
of their cross- and switch-tie specifications. 

Specifications were received from some 75 railways, 
most of which sent copies of. both cross- and switch-tie 
specifications. These were tabulated alphabetically as 
to the more important stipulations as reference to cur- 
rent practice, and used-as a basis for revision of the 
Association’s cross-tie specifications, as well as a basis 
from which to formulate switch-tie specifications. 

Information was also collected on the subject of vari- 
ous woods used for ties, notably Douglas fir and tama- 
rack, with a view to criticism of lists of woods to be 
used treated and untreated in the manufacture of ties. 

List of “Woods to be used untreated” and “Woods to 
be treated” being under discussion, it was decided to de- 
lete the terms “walnut” and “black cherry” from list No. 
1, because few railway ties of these woods are now avail- 
able. “Birch” was added to list No. 2, because ties of 
this wood are available in considerable numbers for treat- 
ment. “Pines other than longleaf, strict heart yellow 
pine” is inserted instead of “Loblolly, etc.,” because of 
the multiplicity of local names of the various varieties. 
“Douglas Fir” is substituted for “Red Fir” as a more 
proper term. 

After investigation it is decided to leave unaltered the 
term “tamarack” in list No. 2. Though in common with 
all conifers the heartwood of tamarack is exceedingly 
refractory and practically impossible to penetrate, unless 
subjected to severe steaming, yet treatment of the sap- 
wood and tie ends seems desirable, as a life of 15 years 
is indicated as thus obtainable. 

The wording and intent of the proposed revision of 
cross-tie specifications was the subject of much discus- 
sion among members of the committee. These discus- 
sions were carried on by correspondence and at the sec- 
ond and third meetings, as were also the discussions relat- 
ing to switch-tie specifications. The term “flatted” as 
synonymous with “pole,” as applied to the railway tie, 
is inserted because of its wide use by railway companies 
and tie contractors. 

The committee submits the following revised specifica- 
tions for cross-ties, the italicized words denoting changes: 


Proposed Specifications for Cross-Ties 


1. Woods to Be Used Untreated—The following 
woods may be used for tie timber without preservative 
treatment: White oak family, longleaf strict heart yel- 
low pine, red cypress, redwood, white cedar, chestnut, 
catalpa, locust, except honey locust. 

2. Woods to Be Treated.—The following woods shall 
preferably not be used for tie timber without a preserv- 
ative treatment approved by the purchaser: Red oak 
family, beech, birch, elm, maple, gum, all pines, except 
longleaf strict heart yellow pine; Douglas. fir, spruce, 
hemlock, tamarack, yellow and -white cypress. 

3. Material and Manufacture—Cross-ties shall be 
manufactured out of straight, sound, live trees, cut in 
the winter months when the sap is down. They shall be 
hewed or sawed to the specified dimensions and out of 
wind, with straight and parallel faces and ends sawed 
square. The minimum width of either face shall be not 
less thah that given in the table of dimensions. They 
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must be free from such score marks, shakes, loose or 
decayed knots, rot, splits or checks, or any other imper-. 
fections as may impair their strength or durability. 

Bark shall be entirely removed before delivery. 

4. Minimum Dimensions.—Cross-ties shall be not less 
than eight ft. long. 

Squared ties shall be not less than six in. thick and 
eight im. in width of face. 

Pole (or flatted) ties shall be not less than six in. thick 
and six im. in width of face. 

5. Allowable Variations in Dimensions.—V ariations 
from the specified dimensions for cross-ties will be per- 
mitted of Y% in. over in thickness; 2 in. over in width, 
and 2 in. over in length. 

Pole (or flatted) cross-ties must not exceed 12 in. in 
width of face. The average width of both faces must 
not exceed 10 in. 


TABLE OF DIMENSIONS. 




















Thickness by width of face ‘ Length 
Class Inches ; 
Feet Feet Feet 
Squared Pole (Flatted) 
A 7x10 ‘7x8 -8 8} 9 
B 7x9 7x 7. g > &} 9 
Cc 7x8 7x6 8 84 9 
D 6x9 6x7 8 8} 9 
E 6x8 6x6 8 8} 9 

















6. Piling Untreated. Ties—Ties shall be piled on the 
right-of-way in strict accordance. with the regulations of 
the railway company. Untreated ties which are deliv- 
ered along the right-of-way of the railway company shall 
preferably be piled at station yards or at points between 
stations designated in the contract, not less than 10 ft. 
from the nearest track: rail; each pile to be of either 
25 or 50 ties, built with two ties on the ground and above 
in alternate courses of-7 and 2, except the top, which 
shall be placed to form a watershed, as shown in the 
diagram. Each pile shall be plainly marked with the 
owner’s name and date when piled. Atleast 3 ft. of space 
shall be left between piles to permit inspection. 

7. Removal of Rejected Ties—All ties piled on the 
company’s property shall be at the owner’s risk until in- 
spected and accepted. Rejected ties must be removed 
within days after notice is given. 

' 8. Piling Treated Ties——Treated ties shall be cross 
piled closely on well-drained ground to prevent checking. 

The committee presents this revision of cross-tie speci- 
fications with the recommendation that they be published 
in the Manual in place of the present specifications. 

The committee presents the following specifications for 
switch-ties with the recommendation that they be adopted 
and published in the Manual: 


Specifications for Switch-Ties 


1. General.—Switch-ties shall preferably be, manu- 
factured from hard, firm woods, and shall conform to 
the specifications for cross-ties, except as to special di- 
mensions. 

2. Minimum Dimensions.—The lengths of switch-ties 
shall be as ordered. 

Squared switch-ties shall be not less than 7 in. m 
thickness and 9 in. in width of face. 

Pole (or flatted) switch-ties shall be not less than 7 
in. in thickness and 7 in. in width of face. 

Allowable Variations in Dimensions.—The same varia- 
tions shall be allowed for switch-ties as are allowed for 
cross-ties. 

3. Piling—Each set of switch-ties shall be piled sep- 
arately and must be complete as ordered. The length 
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or number of each tie must be plainly marked on each 
end. 


Mileage of Lines Specifying Various Minimum Dimen- 
sions for No. 1 Cross-Ties 


Lengths. Widths Thicknesses. 

Miles. Miles. iles. 
8ft.Oin. 143,750 63.0% 7in. 103,307 45.38% 7in. 168,418 70.4% 
Sft.6in. 82,424 36.7% Sin. 82,608 36.3% 6in. 58,416 29.6% 
9 ft. Oin 652 0.3% Qin. 25,356 11.6% 
7 ft. Oin 10in. 14,711 64% 

5in. 852 0.4% 

Totals... .226,834 100% 226,834 100% 226,834 100% 


METAL COMPOSITE AND CONCRETE TIES 


The work of the sub-committee includes (1) the ob- 
taining of a progress report from each railroad on which 
substitute ties are in service; (2) a careful search of the 
bulletins of the International Railway Congress, and other 
sources of information, as to the use of substitute ties on 
foreign railways, and (3) an inspection of substitute ties 
in service on the Bessemer & Lake Erie, the Pennsyl- 
vania, the Pennsylvania Lines West, the Pittsburgh & 
Lake Erie and the Union. The sub-committee desires to 
make no detailed report. 


Discussion 


L. A. Downs (chairman): The data that we have 
collected on the effect of tie-plates and track spikes 
on the life of cross-ties shows anything but uniform 
practice, but the committee furnishes information of 
what is considered the tendency of the railroads now 
and what it considers good practice, as far as the 
matter has gone. I move that this part of the report 
be accepted as information. 

(The motion was carried.) 

Mr. Downs: The committee in going over the 
specifications for cross and switch ties found but few 
changes to make in the specifications already in the 


Manual. However, new specifications are presented 
for switch-ties. I move that these specifications be 
accepted. 


The President: I suggest that the chairman first 
call attention to the changes that are proposed in the 
specifications for cross-ties. 

(There was extended discussion of the need or de- 
sirability of treating all-heart yellow pine ties, but 
Mr. Downs called attention to the fact that the matter 
under discussion was merely a revision of material 
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already in the Manual, and this part of the report was 
accepted without change.) 

Mr. Downs: We have substituted “Douglas Fir” 
for “Red Fir,” as it is a more proper term. 

C. E. Lindsay (N. Y. C.): The first half of para- 
graph 3, it seems to me, can be improved. I offer the 
following: “Cross-ties shall be cut from straight, 
sound, live trees, which are felled in the season when 
the sap is down.” 

The President: 
proposed change. 
sions.” 

C. W. Baldridge (A. T. & S. F.): It seems to me 
the width of 12 in. is too great to allow for a tie, for 
various reasons, particularly where the extra wide tie 
is placed among the narrower ties, it will not make 
as good a riding track as more uniform ties. Also the 
tie-plate will cut into the tie, forming a. basin, which 
will hold water to a certain extent. 

Mr. Downs: I will say in explanation of that that 
this is general and must not exceed 12 in. If you 
feel that it ought to be less, that is your privilege, 
even with these specifications. 

The President: If there are no objections we will 
accept the specification in the form proposed by the 
committee. 

Mr. Lindsay: Our experience with treated ties is 
that they must be piled with the ties close together in 
each layer. I move that this be added to that speci- 
fication, “and piles shall be far enough apart to reduce 
fire risk.” 

(The motion was carried.) 

(The other changes in the specifications for cross- 
ties were accepted.) 

Mr. Downs: The specifications for switch-ties 
were drawn with a view to avoid filling up the Manual 
with too much specifications, and the specifications 
for switch-ties fit in with cross-tie specifications to 
a certain extent. 

(These specifications were accepted with but little 
discussion.) 

Mr. Downs: The next subject is the use of metal, 
composite and concrete ties. This material is just 
furnished as information. 

The President: This will be received as informa- 
tion. 

(The committee was excused with thanks.) 


The committee will accept that 
The next is “Minimum Dimen- 


Report on Yards and Terminals 


The Board of Direction outlined the 
work for the committee as follows: 

(1) Make a critical examination of 
the subject-matter in the Manual, and 
submit definite recommendations for 
changes. 

(2) Report on the handling of 
freight in double-deck freight houses 
and the cost of operation. 

(3) Continue the study of typical 
situation plans of passenger stations and 
approaches and methods of operating 
same. 

(4) Continue the study of classifica- 
tion yards. . 

(5) Continue the study and, if possi- 
ble, make report on track scales. 

Except to add the following definition 
of a “Holding Yard,” no modifications 





-E. B. Temple, Chairman 


are deemed necessary for the present: 

“HotpinGc Yarp.”—-A convenient re- 
lief yard for holding cars or trains for 
immediate use. 

The sub-committee having subject (2) 
in charge is collecting information and 
making studies, but will not be ready 
to submit its report until some time in 
1916. It has been suggested that con- 
sideration be also given to a kindred 
subject, which has recently been brought 
to the attention of some of the members 
of the committee, i. e., the advisability 
of constructing and operating storage 
warehouses in large cities in connection 
with inbound houses. A number of rail- 
road companies have built and are now 
building some structures of this kind, 
and the subject is an interesting one. 
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We ere somewhat in doubt as to whether it comes under 
the jurisdiction of this committee or of the committee 
on buildings, but either one or the other, as the Board 
of Direction may specify, might consider it with ad- 
vantage to the Association. 


TypicAL SITUATION PLANS OF PASSENGER STATIONS AND 
APPROACHES AND METHODS OF OPERATING SAME 


Our work during the current year pertaining to pas- 
senger stations has been devoted principally to an obser- 
vation of the results obtained by the use of two of the 
methods discussed in the 1912 report, viz., that used by 
the Pennsylvania railroad in analyzing the capacity of 
Broad Street station, Philadelphia, and the co-ordinate 
train diagram and track-occupancy diagram. 

In 1910 and 1911 the track layout of the station and 
approaches at Broad Street station, Philadelphia, of the 
Pennsylvania railroad, were seriously congested by the 
movement of traffic, particularly during certain hours 
of the morning and evening, and a board of engineers 
and a transportation committee appointed to study the 
situation devised a method of showing graphically the 
actual occupation of the tracks during the peak-load 
periods, also the measure of relief that would be afforded 
by the adoption of the multiple-unit system of electrifica- 
tion. One of the lines within the suburban zone has 
since been electrified, namely, from Broad Street station 
to Paoli, on the main line, a distance of 20 route miles, 
and electrically-operated trains were put in service on 
September 4. The results so far have come up to expec- 
tations and the practicability of the charts that were used 
in the preliminary studies has been satisfactorily demon- 
strated. 

The committee’s co-ordinate train diagram and track- 
occupancy diagram were used at Kansas City just subse- 
quent to the opening of the new union station last year 
for the purpose of scheduling trains on the proper tracks. 
The complete change all at once in the handling of the 
traffic of twelve tenants in an entirely new layout made 
it practicable to use any memory method for planning 
the train and switching movements in the congested 
periods, and these diagrams permitted a reasonably ac- 
curate forecast to be made of the best schedule of ac- 
complishing the loading and unloading of trains and the 
transfer to and from trains, also for obtaining the most 
efficient use of the throat tracks during the rush hours. 


CLASSIFICATION YARDS 


Three classification yards were selected for study—two 
hump yards and one flat yard. A report was attached, 
giving details of the cost and results of operation for the 
month of August, 1915, for the hump yards, and Sep- 
tember, 1915, for the flat yard. 

The committee has conferred with a committee of the 
American Railway Electrical Engineers’ Association in 
reference to the question of yard lighting and track 
spacing, and is endeavoring to make typical layout plans 
which will permit of proper yard lighting without dan- 
gerous side of overhead obstructions. 

A sub-committee has also been working on the proper 
grade over track scales on the hump, including the grade 
on each side of the scale, but no definite conclusions have 
as yet been reached. 

Unit costs on the operation of three hump yards and 
three flat yards were published in this year’s report and 
that of last year. The committee desires to get some 
further data in regards to the unit costs of operation on 
the car basis in some small flat and hump yards, and will 
be in position to draw some valuable conclusions next 
year from the information obtained. 
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TRACK SCALES 


The committee has been working on specifications for 
track scales for two or three years. A report was pre- 
pared by the sub-committee more than a year ago, but 
was not published with the report for 1914 on account 
of track-scale developments then under way. Several 
meetings have been held with members of the committee 
on weighing of the American Railway Association, and 
the recommendations for the design, construction, main- 
tenance and operation of railroad track scales which fol- 
low have been submitted to them and conform in gen- 
eral to their track-scale specifications and rules, dated 
November 19, 1913, with such modifications as have been 
discussed by the two committees. 

The committee submits these recommendations to show 
progress and for the consideration of the Association, 
and does not ask that they be adopted as a standard of 
the Association to be printed in the Manual this year. 

The committee understands that the American Railway 
Association is contemplating a revision of its track scale 
specifications and rules, dated November 19, 1913, and 
hopes by another year that our Association will be in 
position to publish approved specifications on track scales. 

The Railway Age Gazette has printed an article on 
the Plate Fulcrum Track Scale (Dec. 17, 1915, page 
1156), which has been installed by the Pennsylvania 
railroad at East Tyrone. The sub-committee inspected 
this scale and was very much pleased with its action and 
thinks it has good possibilities for the future. As it is 
still in the experimental stage, however, we are making 
no further reference to it in this report. 


RAILROAD TRACK SCALES 


The following recommendations are made with the 
view of setting an ultimate standard to which railroads 
generally may work, but are not intended to condemn 
scales, methods of installation or reinstallations, etc., 
now in service which come within the sensibility and 
tolerance prescribed in Section 4 and respond to tests 
as prescribed in Section 12, and are not intended to cover 
installations for special weighing, such as twin loads, etc. : 


Selection, Location and Installation of New Scales 


1. General:—The most essential features of a good 
track scale are the design, capacity and length, and in 
the selection and installation of such a scale the following 
must be given careful consideration: 

(a) Maximum loads to be moved over the scale for 
weighing or otherwise, considering the spacing of and 
concentration of weight on axles. 

(b) Length of wheel base of cars or other equip- 
ment to be weighed. 

(c) Whether cars are to be weighed spotted or in 
motion. 

(d) Location with respect to yard work and grade. 

(e) Character of foundations. 

(£) Method of installation. 

(g) Drainage, lighting, heating and ventilation. 

2. Design—(a) Scales should be so designed that 
when the load is applied to the main supporting levers, 
the oscillation of the platform will not displace the bear- 
ings at points of contact on the knife edges. 

(b) They should be constructed preferably in not 
more than four sections. The vital parts should be as 
accessible as practicable for cleaning, inspection and 
adjustment. 

(c) In scales of more than two sections, one of two 
methods of designing bridge girders may be employed: 

First, girders of continuous type. — 

Second, non-continuous girders tied together to pre- 
vent longitudinal displacement. 
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(d) Practical means of adjustment should be pro- 
vided to secure a uniform distribution of load on the 
scale at points of support. 

(e) Like parts of a given type, length and capacity 
of scale should be interchangeable as far as practicable. 
The position of each nose iron’ should be clearly indi- 
cated by a well-defined mark showing its position when 
the lever is sealed. (Some roads specify that the scale, 
as a whole, made by one maker, should be interchange- 
able on foundations with that made by another.) 


(f) Check devices should be used transversely and 
longitudinally.. If rods are used they should be placed 
as near the top of the weigh bridge as practicable and 
should be level under full load, with adjustment to keep 
them so, and set up with little or no initial strain. 


(g) Beams should be so designed as to weigh all 
loads on main and fractional bars without the use of 
hanger weights. The main bar of the beam should have 
not more than six notches to the inch, assuming each 
notch to represent 1,000 lb. The fractional bar should 
be graduated to 50-lb. subdivisions, with not more than 
four subdivisions to the inch, which would correspond to 
200 Ib. per inch. A shoulder stop must be provided on 
all beams to prevent the poise traveling back of the zero 
graduation. Where the scale is not equipped with a 
beam of full capacity, the maximum capacity must be 
clearly and permanently shown on the scale where it can 
be easily seen. 


(h) Multiplication at the butt of the beam should 
not exceed 800 to 1. High multiplication in levers is 
undesirable. 

(i) Recording beams should be used where spot weigh- 
ing is performed. 

(j) .The sensibility reciprocal is the weight required 
to move the beam a definite amount from the pointer or 
other indicating device of a scale. In scales provided with 
a beam and trig loop the sensibility reciprocal is the 
added weight required to be placed upon the platform to 
break and turn the beam from a horizontal position in 
the middle of the loop to a position of equilibrium at the 
top of the loop. This may be determined by subtracting 
the weight instead of adding it, or by using the sliding 
poise on the beam, if this is done without jarring the 
beam. For railroad track scales the angular movement 
or play should be 2 per cent. and the sensibility should 
correspond to 1 per cent. angular movement of the beam. 

The sensibility reciprocal of a track scale should never 
be greater than 100 lb.. When the scale is new this 
should not be greater than 50 Ib.; that is, a load of 50 Ib. 
when applied to the scale platform should cause the beam 
to move from a position in the middle of the trig loop 
to the top of the loop. For verification purposes when 
new, a scale should be capable of adjustment to within 
1-2000 (%4-lb. to the 1000 Ib.). of the capacity and should 
be maintained in adjustment to within 4 lb. to the 1000 
Ib. in excess or recess. Track scales should be kept in 
the closest possible adjustment. 

(k) Bearings should be compensating, wherever 
practicable, to insure full length contact of pivots or 

_knife edges with bearings. 

_(1) Friction in all parts of the suspension should be 
reduced to. a minimum by providing hardened steel con- 
tacts. The design of scales should contemplate this 
important factor. 

(m) All bearing surfaces of the scale on the masonry 
should be planed to true surface and the bearing surface 
of the weigh bridge on the scale should be in true surface. 

3. Capacity—(a) When locomotives are not weighed 
the capacity of the scale should be determined by the 
maximum weight of the cars it will have to weigh. Each 
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pair of main levers should be proportioned to carry half 
of this load, whether there be four pairs or two. The 
other levers should be proportioned to carry what comes 
to them from this loading. In addition to this live load, 
the dead weight of the track, track girders, etc., should 
be included, the loads being, of course, altered by the 
reduction employed. . 

(b) The design of levers should be governed by the 
use of such sections that, under the load or weight deter- 
mined from the capacity, the stresses and deflections are 
within the limits specified: 


Stress: Cast-iron, tension... .. 2500 Ib. per-sq. in 
Compression......... 5000 Ib. per sq. in. 
Cast-steel, tension... .8000 Ib. per. sq. in. 
Compression......... 8000 Ib. per sq. in. 


The maximum deflection at any point of the lever 
resulting from the load applied at the intermediate pivot 
with the lever supported at the end pivots as a simple 
beam and measured from a straight line joining the end 
pivots: 


(c) All loops should be so designed that the respect- 
ive strengths are equal to those of the pivots, the latter 
being the basis for calculation. The combined stress 
in tension due to flexure plus direct tension should not 
exceed 8000 Ib. per sq. in. 

(d) Knife edges and, when practicable, pivots should 
be subjected to no bending stress, and should be sup- 
ported their full length by projections cast on the levers. 

(e) All knife-edges, pivots and bearing surfaces for 
same should be made from a steel which possesses such 
properties as will insure a maximum toughness combined 
with the necessary degree of hardness to insure mini- 
mum wear under maximum loads. The following physi- 
cal properties, based on steel with the internal strains 
relieved by drawing after hardening, should be as 
follows: 


Ultimate tensile strength.. .200,000 lb. per sq. in. 


pe 165,000 Ib. per sq. in. 
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Maximum working stress.. 20,000 Ib. per sq. in. 


(f) The application of load and methods to be fol- 
lowed in determining the cross-section, based on the 
stress specified : 

In determining the bending moment, the lever arm 
“L” should be defined as half the length of the bearing 
surface in the loop or connection, plus %4-in. plus one- 
half of the difference between the dimensions of the 
friction faces in the loop and the friction faces on the 
lever, as expressed in the following formula: 


Let L—Lever arm required. 
I=Bearing surface in loop. 
T=Distance between friction faces of loop. 
W=Width of boss or sustaining member 
enveloping pivot. 


L=41+% (T—W) + % in. 

(g) The bearing per linear inch of knife edge should 
not exceed 7000 lb. when the hereinbefore-mentioned 
loading is considered. aye 

(h) Structural steel used for the track girders of the 
live rail and for the cross-girders supporting the dead 
rail should conform to the specifications for steel. struc- 
tures as adopted by the American Railway Engineering 
Association. To avoid skew or wind, each pair of gird- 
ers should be put in place without the sway and lateral 
bracing being riveted to them and then the bracing be 


Then: 
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‘added and secured by bolts, unless the necessity for this 
can be obviated by proper shop inspection. 

(i) The scalemakers should be required to submit 
stress sheets and plans showing dimensions of levers and 
of the various parts of the scale sufficiently in detail for 

making -a satisfactorv check. 

4. Length—(a) The length of the scale is the dis- 
tance between the ends of the available live or weigh- 
ing rail. 

(b) When cars are to be weighed spotted, the scale 
should be of sufficient length to place the entire car on 
the scale, and preferably longer to facilitate spotting. A 
length of 50 ft. is recommended. 

(c) When cars are to be weighed in motion, the 
length of scale shall be such that, at a maximum speed of 
4 miles per hour, each car will be entirely and alone on 
the scale a minimum of 4 seconds. 

(d) The length of pit inside of end walls should be 
not less than 2 ft. longer than the extreme length of scale 

arts. 

3 (e) The ends of scale rails should not project beyond 
the knife edges of the end main levers. 

5. Location.—The proper location of a track scale 
depends principally on the following conditions: 

(a) The volume of traffic to be weighed in compari- 
son with that switched over the scales and not to be 
weighed. 

(b) Whether the scale is to be equipped with a dead 
rail or relieving gear. 

(c) Whether a run-around track will be installed for 
switching and a separate track for weighing. 

(d) Whether cars are to be weighed spotted or in 
motion. 

(e) The cost of extra switching when the scales are 
not located on a lead to a classification track. 

(f) Cost of maintenance when the scale is located on 
a lead to classification tracks and only a small proportion 
of the cars are to be weighed. 

(g) The necessity for quick dispatch of cars that 
are weighed. So much depends on local conditions that 
it would be difficult to give exact rules in connection with 
the above suggestions. It is recommended, however, that 
there be not less than 50 ft. of tangent track at both 
ends of the scale rail. When only a small proportion 
of the cars handled are to be weighed, the rails leaving 
the scale in the direction of weighing may be curved and 
the dead rails straight, or the curvature may be equalized 
between them. 

6. Grade.—(a) When scales are located on a lead to 
classification tracks in a hump yard, they should be at 
such an elevation that cars will run by gravity as far as 
desired into the classification yard, considering a maxi- 
mum speed of 4 miles per hour over the scale. 

(b) When scales are not located on the hump, they 
should be at sufficient elevation to provide the necessary 
grade on the track leaving the scale in the direction of 
weighing, and such that the usual cut of cars to be 
weighed will run away from the scale by gravity in 
order to prevent impacts on the scale, and also for pro- 
tection against surface water. 

(c) Scales in all cases must be built level, and sup- 
ports used to fix the weighing rails at the desired incline. 

(d) The distance and grade from the top of the 
hump to the scale should be such that free running cars 
will pass over the scales at a speed not to exceed 4 miles 
per hour without brake application, and cars be so spaced 
‘that the minimum weighing period of 4 seconds shall not 
be reduced. 

(e) Scales to be used for motion weighing should be 
constructed with scale rails on a grade not greater than 
1 per cent. 
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(f) Where it is the practice for one car rider to 
take several cars into the classification track, the grade 
over the scale should be maintained for. at least 100 ft. 
(and preferably 200 ft.) beyond the scale in the direction 
of weighing. This provides that cars may be stopped 
easily by the car rider, and that succeeding cars will not 
cause excessive impact when striking the car ahead, 
— should occur not less than.one car length from the 
scale. 

7. Foundations.—(a) Scale foundations should be 
constructed preferably of concrete or cut stone laid with 
cement mortar, and should be designed and constructed 
with especial care to prevent. settlement. 

(b) Foundations should be constructed in accord- 
ance with the best engineering practice. 

(c) Piers or parts of foundations supporting scale 
stands or the dead-rail system should be of sufficient 
area that the pressure per square inch, in accordance 
with the best engineering practice, will not be exceeded, 
and must be constructed as nearly as possible to exact 
elevations. Grouting is undesirable. The tops of piers 
or supporting walls should be of cement mortar in the 
proportion of one’to one to the depth of approximately 
14 in., and, after setting, be dressed to exact elevations. 
(On four-section scales the four pedestals forming half 
of the eight supports—they being divided into groups of 
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Application of Load to Scale Lever Arm 


four by the fifth lever—may be bolted together with cast- 
iron struts, if necessary, for the purpose of keeping the 
pedestals precisely plumb and at the proper distance 
apart.) 

(d) Where necessary to prevent the seepage of water 
through foundations into the scale pit, they should be 
waterproofed and drained into a waterproof cistern 
located outside .of scale pit, and equipped with either 
hand pump, air siphon or steam siphon. 

(e) The masonry should extend at least 10, and pref- 
erably 25 ft. from the pit face of the end walls back 
under the track in both directions to provide proper 
support. 

(f) The foundation pit should be of ample size to 
allow freedom in making inspection. 

(g) Access to the pit should be from the side if 
practicable; otherwise by means of a stairway from the 
scale house. 

(h) The pit masonry should provide for supports of 
dead rails when used, and the fixed-floor system. 

(i) The minimum period of ten days should elapse 
between the placing of the last concrete and the putting 
of the scale in service so as to permit proper setting of 
the concrete. This setting will be influenced by the pre- 
vailing temperature and weather conditions, which should 
be given due consideration. 

8. Installation—(a) The scale should be installed 
with a dead rail or relieving apparatus. 

(b) The deck or platform should be of the rigid 
type so that the balance of the beam is not affected by 
weather conditions, etc. It should be made as nearly 
dirt and waterproof as possible. 
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(c) Wedge or other means of adjustment, if used 
between bridge and scale supports to secure a uniform 
distribution of loading, should be set as low as possible 
when the scales are installed. The future lining usually 
requires raising the bridge rather than lowering it. 

(d) Material such as wooden ties, placed between 
the bridge and the scale rail, will absorb the shock and 
protect the vital parts in case of derailment. This ma- 
terial should not be framed until the bridge is installed, 
in order to secure proper elevation of the scale rails, 
and it should be fastened securely to the bridge to pre- 
vent shifting. 

(e) The scale should be set directly on foundations 
or on metal bed plates resting on the foundation. 

(£) Scale parts should be securely anchored to the 
foundations. Unless pedestals are strutted, it is desirable 
that means of slight adjustment longitudinally and trans- 
versely be provided for properly setting the scale, inter- 
changing scales in the same pit, etc., in order to secure 
perfect freedom of action for all parts in suspension. 

(g) The scale beam and shelf supports should rest 
directly on a steel or masonry foundation. 

(h) The use of extension levers between the fifth 
lever and the scale beam is undesirable. 

(i) Scales and structural steel should be cleaned and 
painted with one coat of red lead before being installed, 
and one coat after installation. 

(j) Clearances between the movable parts and the 
fixed parts adjacent shall not be less than 1 in., except 
that when the scale and approach rails are securely an- 
chored, a clearance of not more than %-in. will be per- 
mitted for them. 

(k) Open-hearth rails of full length and sufficient 
capacity for supporting the load are desirable. 

(1) An efficient transfer rail or other connection may 


be used to prevent the impact of cars moving over the 


joint between the approach and scale rails. Such a con- 
nection must not interfere with the action of the scale. 

(m) Approach and scale rails should be anchored to 
prevent creeping and should be maintained in proper 
line and surface. 

(n) Scale pits should be heated, where necessary, to 
prevent freezing and rust. 

(o) Scale pits should be properly lighted for the pur- 
pose of cleaning, inspection and testing. 

(p) A scale house should be constructed for the 
proper housing and protection of the scale beam and the 
protection of the weighmaster. 

(q) The interior and exterior of scale houses should 
be well lighted. 

9. Maintenance, Operation and Testing of Track 
Scales—(a) All track scales should be numbered and 
referred to by number and location. 

(b) Extensive repairs to scales, such as the renewal 
or sharpening of pivots, should be made in a properly ap- 
pointed shop. 

(c) When scales are in service regularly, the scale 
parts, substructures and foundations should be cleaned at 
stated intervals, and at such other times as may be nec- 
essary 

(d) The application of rust preventatives to bearings 
is desirable, but they should be so applied as not to inter- 
fere with the proper working of the scale. 

(e) If ice obstructs the levers, salt should not be 
used to melt it, but artificial heat should be used. 

(f) Equipment should not be allowed to stand on 
the scales except when being weighed. 

(g) Engines or other equipment not to be weighed 
should not be passed over the live rail, except on author- 
ity of the weighing department. 

(h) Cars should not be bumped off the scales by an 
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engine or another car on a dead rail, nor be pulled across 
the scales coupled to another car moving over the dead 
rail. 

(i) Enginemen should not apply sand on the scale 
or dead rail, nor should the injector on the engine be 
applied when the engine is standing on or passing over 
the scale. 

(j) The weighing beam should be balanced before 
the scale is used, and, when not in use, it should be 
locked with the beam catch. 

(k) Cars should not be stopped violently on the scale 
by impact, by the sudden application of brakes or by 
throwing obstructions under the wheels. When push- 
ing off the scale cars which have been stopped for weigh- 
ing or otherwise, the impact must not occur at a greater | 
speed than 2 miles per hour. When necessary for any 
reason to run cars over the scale rails, the speed must not 
exceed 4 miles per hour. 

(1) The weighmaster should facelibacine himself with 
the construction of the scale and make such inspections 
at such intervals as are necessary to determine if the 
scale is in proper working condition. 

(m) Parties appointed to inspect and maintain scales 
should be properly instructed and duly authorized. It 
is desirable that they be present with the scale inspector 
when scales are tested. 

(n) The metal work in the scale and the structural 
steel must be maintained in a well-painted condition. 

10. Testing—(a) The standards of mass for test- 
ing scales should be derived from primary weights, 
verified by the National Bureau of Standards, Washing- 
ton, D. C., to within what is known as their “Class B 
tolerance.” Such weights can be obtained either direct 
or through scale manufacturers. The 50-lb. secondary 
or working cast-iron weights, which are transported from 
place to place and used directly in testing scales, should 
be rectangular and of such design as to facilitate stack- 
ing; they should be free from pockets, blowholes, etc., 
which are liable to catch and hold foreign matter. No 
adjusting cavity or cavities in the bottom of the weights 
should be permitted. These weights should be tested and 
adjusted in comparison with the master weight, which 
has been verified to within “Class C tolerance.” The 
working weights shall be adjusted to within 25 gr. and 
maintained to within 100 gr. of their true values. 

Note.—There is a wide variation of practice in regard 
to the design of scale-test cars. It is thought, however, 
that the majority of cars weigh from 30,000 to 60,000 Ib. 
and have a wheel base of from 6 ft. to 8 ft. Some have 
a body made up of solid castings with space provided for 
a small super-cargo; others have a body of plate steel 
with space for super-cargo or test weights, weighing 
about as much as the car. Local requirements princi- 
pally determine the type of construction to be followed. 
It is not thought desirable, however, to have the test car 
weigh less than 30,000 Ib. nor more than 60,000 Ib. for 
general testing. Heavier cars on two axles up to 80,000 
lb. are desirable for use in making graduated tests up 
to the capacity of the scale of the capacity of loads to be 
weighed. 

Note.—The standards for testing scales in the Repub- 
lic of Mexico must be in accordance with the metric 
system standards and will be verified by a federal scale 
inspector in accordance with the federal law. 

(b) Scales in regular service should be tested at 
least every three months with a test car or test weights 
up to at least 10 per cent. of their rated capacity. 

(c) Scales should be given a graduated test up to 
their working capacity when installed, and periodically 
thereafter. The necessity for the frequency of such 
tests depends on the design, capacity and method of in- 
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stallation of the scale, the wear of scale pivots, and the 
amount of weighing performed. 

(d) A test should be made each week by weighing a 
heavily-loaded freight car with as short a wheel base 
as is obtainable, on each end and the center of the scale. 
When the scale is equipped with an automatic weighing 
attachment the cars should, in addition to the above, be 
weighed spotted on the trip end of the scale, and in mo- 
tion with the automatic attachment connected. A report 
of these tests should be sent to the officer in charge of 
scales and weighing. 
~(e) In addition to the above, a daily test should be 
made on each scale equipped with an automatic attach- 
ment by weighing a car spotted on the trip end of the 
scale with beam, also in motion with the automatic at- 
tachment connected. A book record of this and other 
tests is to be kept by the weighmaster. 

11. Equipment for Testing.—For verifying or sealing 
test weights and test cars, it is desirable to have the fol- 
lowing in addition to the standards of mass prescribed 
above: 

(a) An accurate even-arm balance of 100 Ib. capacity 
in each pan, sensitive when loaded to 2 gr. 

(b) A master scale of sufficient length and capacity 
for scaling test cars, sensitive to within 5 Ib. in-50,000, 
should be installed under cover and properly. thaintained 
and tested to insure accuracy. 

For the proper design of test cars, consideration should 
be given to the following: 

(c) All metal construction. 

(d) Length of wheel base. 

(e) Uniform distribution of load on axles. 

(f) The elimination, as far as practicable, of ledges 
or projections likely to catch and hold dirt. 

(g) . The elimination of all unnecessary parts. 

(i) Strength and durability so that frequent repairs 
will not be necessary. 

(j) Surface area to be reduced as much as possible 
to limit wind pressure. 

(k) The accessibility of all parts for inspection. 

(1) The ease with which it may be barred or moved 
by scale inspector. 

(m) Weight of car and weight of super-cargo if 
use 

12. Automatic Weighing and. Recording Devices.— 
Efficient automatic weighing and recording devices may 
be used where desired. There has been in the past, how- 
ever (and may be at present), an impression that the 
automatic weigher and recorder will overcome all out- 
side influence and give correct results regardless of scale 
and track conditions and the speed at which the cars 
are handled over the scale. This is an erroneous impres- 
sion. It is absolutely necessary that the scale and the 
automatic device be in first-class condition, with properly 
maintained approach tracks, and that cars be run at a 
slow rate of speed (with particular attention to steadi- 
ness of motion) if best results are to be obtained. 


SUGGESTIONS FOR NExT YEAR’S WorRK 


1. Report on handling of freight in double- deck 
freight houses, and the cost of operation. 

2. Continue the study of typical situation plans of 
passenger stations and approaches, and methods of oper- 
ating same. 

3. Continue the study of classification yards. 

4. Make final report, if possible, on track scale speci- 
fications. 

Committee: E. B. Temple (P. R. R.), chairman; B. H. 
Mann (M. P.), vice-chairman; W. G. Arn (I. C.), H. 
Baldwin (C. C. C. & St. L.), G. H. Burgess (D. & H.), 
A. S, gee 1. C.), co G Cats (Be. @ ©.), HT 
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Douglas, Jr. (C. & 
Ferriday (C. C. C. & ; 
Johnston (P. L. W.), H. A. Lane 
heimer (E. J. & E.), H. J. Pfeife i: ~ * 
S. S. Roberts (Cons. Engr.), C. H. Spencer 0: Co, 
E. E. R. Tratman ee are: News), E. P. hoe rp 3 
W. L. Webb (C. M. & St. P.), J. G. Wishart (C. R 
L&F.). 


A.), 


A. 
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Discussion 


E. B. Temple (chairman): The committee has done 
nothing on handling of freight in double-deck freight 
houses and cost of operation, because the two other 
matters occupied all the space that should be given 
to the committee. 

The next subject was to continue the study of 
typical situation plans of passenger stations and ap- 
proaches and methods of operating them. Two of the 
diagrams which have been described in our previous 
reports have been tried out, one at the Kansas City 
terminal and one at the Broad Street Station, Phila- 
delphia, and the results were fully up to the recom- 
mendations. 

The next subject assigned to us was to continue 
the study of classification yards. It ‘was found that 
the grades in the receiving yard had much to do with 
the cost and the type of motive power used in push- 
ing the trains through the receiving yard over the 
hump. In addition to these costs there are the costs 
of transferring the cars from the classification yard 
to transfer sheds or shops. These figures are not in- 
cluded here, but they run about the same as the cost 
given for pushing the cars over the hump. 

The last subject assigned to the committee was to 
continue the study, and, if possible, make a report on 
track scales. This is a matter which has been before 
the convention for two or three years, possibly more, 
and there has been an endeavor made on our part to 
prepare a track scale that, perhaps, we could adopt 
next year, and there is printed in the proceedings a 
report which we had prepared after many consulta- 
tions with the committee of the American Railway 
Association, which association was about to revise its 
standard on this subject. 

We have no recommendations to make this year, 
and nothing to ask the association to insert in the 
Manual, except one definition of “Holding Yard”: “A 
convenient relief yard for holding cars or trains for 
immediate use.” I would move that this be inserted 
in the Manual as the definition for a holding yard. 

(The motion was carried.) 

G. W. Kittredge (N. Y. C.): In the discussion of 
costs of operating hump yards as compared with 
flat yards, has the committee secured any information 
as to just where a hump yard should be used, and 
where a flat yard should be used? 

Mr. Temple: We have not developed that yet. I 
might mention the closely connected poling yard 
and hump yard at Harrisburg, where the eastbound 
yard is operated by the poling method and the west- 
bound by the hump method. The cost in the poling 
yard is 18.5 cents per car and in the westbound grav- 
ity yard it is practically 18 cents. The gravity yard 
has heavier approach grades than there ought to be, 
but it was the best which could be gotten there. It 
appears from that instance that there is practically 
no difference in a big yard of that kind. 

J. G. Sullivan (C. P.): I.do not notice that they 


give any statement of interest on the amount of cap- 

ital invested. 
Mr. Temple: 

terest charges on the capital. 


These figures do not include any in- 
They do include all 
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other expenses which should go into the cost of han- 
dliag the cars over the hump or into the yard, includ- 
ing loss and damage. 

R. A. Rutledge (A. T. & S. F.): Does that include 
the difference in the cost of repairs to equipment? 

Mr. Temple: That is given in each instance, and 
you can see the difference. The damage to cars in 
these big yards is not very great. 
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Mr. Lindsay: Our experience is with the hump 
yard our damage to equipment is less than it was 
with the tail-switch method. We have further re- 
duced it by the introduction of the poling car to push 
cars in clear where they are stalled on the ladders, 
and that method is being used very successfully. 

(The committee was excused with the thanks of 
the association.) 


Uniform General Contract Forms 


The committee was instructed as fol- 
lows: 

(1) Make critical examination of the 
subject-matter in the Manual, and 
submit definite recommendations for 
changes. 

(2) Report on siding agreements. 

(3) Report on forms for interlock- 
ing and railway crossings, conferring 
with the committee on signals and in- 
terlocking. 

The committee recommends the fol- 
lowing changes in the adopted agree- 
ment form, as included in the Manual, 
for the consideration of the Associa- 
tion : 

1. Bond.—The contractor shall, at 
the time of the execution and delivery 
of this contract, and before the taking 
effect of the same in other respects, fur- 
nish and deliver to the company, a written bond of in- 
demnity to the amount of .................... dollars, 
in form and substance and with surety thereon satisfac- 
tory and acceptable to the company, to insure the faith- 
ful performance by the contractor of all the covenants 
and agreements on the part of the contractor contained in 
this contract. 

This bond shall remain in force and effect for the full 
amount or such smaller sum as may at any time be 
specified by the chief engineer. 


Agreement Form 


9. Timely Demand for Points and Instructions —The 
contractor shall provide reasonable and necessary oppor- 
tunities and facilities for settling points and making 
measurements. He shall not proceed until he has made 
timely demand upon the engineer for, and has received 
from him, such points and instructions as may be neces- 
sary as the work progresses. The work shall be done 
in strict conformity with such points and instructions. 

12. Inspection —All work and material shall be at 
all times open to the inspection, acceptance, or rejection 
of the engineer or his authorized representative. The 
contractor shall give the engineer reasonable notice of 
starting any new work and shall provide reasonable and 
necessary facilities for inspection, even to the extent of 
taking out portions of finished work; in case the work 
is found satisfactory, the cost of taking out and replace- 
ment shall be paid by the company. No work shall be 
done at night without the previous approval of the 
engineer. 

14. Insurance-——The contractor shall secure in the 
name if the company, policies of fire insurance in 
amount, form and: companies, satisfactory to the chief 
engineer, upon such structures and material as shall be 
specified by the-latter, payable to the company for the 
benefit of the contractor or the company as the chief 
engineer shall find their interests to appear. 








E. H. Lee, 


22. Intoxicating Liquors Prohibited. 
—The contractor, in so far as his au- 
thority extends, shall not permit the 
sale, distribution or use of any intoxi- 
cating liquors upon or adjacent to the 
work, or allow any such to be brought 
upon, to or near the property of the 
company. 

33. Annulment.—(b) In such case 

the company may give the contractor 
ten days’ written notice, and at the end 
of that time, if the contractor continues 
to neglect the work, the company may 
provide labor and materials and deduct 
the cost from any money due the con- 
tractor under this agreement; and may 
terminate the employment of the con- 
tractor under this agreement, and take 
possession of the premises and of all 
materials, tools and appliances thereon, 
and employ such forces as may be necessary to finish 
the work. In such case the contractor shall receive no 
further payment until the work shall be finished, when, 
if the unpaid balance that would be due under this con- 
tract exceeds the cost to the company of finishing the 
work, such excess shall be paid to the contractor; but 
if such cost exceeds such unpaid balance, the contractor 
shall pay the difference to the company. 

33. (b) Add, “In case of train haul of material, 
unless otherwise provided in this contract, the price for 
haul shall be computed at cents per cubic 
yard per mile. (This shall also apply to 33. (c).)” 

Note.—The attention of the committee has been called 

to a case where complications between a railroad com- 
pany and its contractor resulted on account of overhaul,. 
where the work was taken from the contractor, and train 
haul substituted by the railroad company for the team 
haul provided for in the contract. The proposed addition 
to paragraphs 33 (b) and 33 (c) is suggested to cover 
such a contingency, although the committee is inclined 
to the opinion that it might be better to cover this point 
in the specification for roadway. 


Chairman 


AGREEMENT FOR INDUSTRY TRACK 


The sub-committee requested members of the Associa- 
tion to furnish copies of agreements for industry tracks 
used by their companies. This request met with a grati- 
fying response, 58 forms of agreement used by 44 rail- 
roads having a mileage of 108,000, or 40 per cent. of the 
total mileage of the United States, being submitted. 

These forms point clearly to the widely differing con- 
ditions that exist. Railroads located entirely in an agri- 
cultural region are required to meet conditions unlike 
those encountered by railroads serving a mineral region. 
Track elevation or depression and the presence of streets, 
buildings and other improvements greatly complicate 
matters in large city terminals, as compared with condi- 
tions in territory outside. Some of the larger systems are 
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required to meet all of these varying conditions. The 
attitude of the courts and of various federal and state 
legislative and regulating bodies further complicates con- 
‘ditions. Moreover, competitive conditions between rail- 
roads in the same territory vitally affect the provisions 
which might otherwise be incorporated in an agreement 
for industry track, and any one company can hardly 
be considered an entirely free agent in the matter. 

In the preparation of the form of agreement for indus- 
try track herewith submitted, the committee has been 
guided largely by the majority practice of railroads, as 
shown in the forms submitted by the members of the 
Association. While the form of agreement as prepared 
does not include all the special provisions covered in the 
forms submitted by the members, it does include many 
provisions which, although of considerable importance, 
are omitted from some of these agreements. 

The committee feels that while the standard form of 
agreement for industry tracks may not be widely adopted 
as a whole, even when approved by the Association, it 

will be of value as a compilation and adaptation of what 

are regarded as the more important provisions, which 
. should be incorporated in such a document as circum- 
stances may require. 


Form of Agreement for Industry Track 


Preamble-—Tuis AGREEMENT, made this ........ day 
5 ECC EE PEED SL wee in the year J..6..65.: , by and 
BNE EEG Ke teres , party of the first 


‘part, hereinafter called the shipper, and.............. 
Bic s See ae , party of the second part, hereinafter 
‘called the Company, WITNESSETH : . 

TuHaTt, WHEREAS, the shipper, for the more economical 
and convenient ‘conduct of his business, desires the con- 
‘struction of an industry track substantially in accordance 

‘with the plans hereto attached and hereby made a part 
hereof, and the company is willing that said track shall 
be so constructed, upon the terms and conditions herein- 
after.set-forth: vy pitas 

Now, THEREFORE, in consideration of the covenants 
and agreements hereinafter mentioned to be performed by 
the parties hereto and of the payments hereinafter agreed 
_to be made, it is mutually agreed as follows: 

1. Right-of-Way.—The shipper shall provide, at his 
‘own expense, all necessary right-of-way, outside of the 
right-of-way of the company, required for the proper 
construction of said track, said additional right-of-way 
to be satisfactory to the chief engineer of the company. 
In case the lands of third parties are required, the ship- 
per shall secure good and sufficient titles or easements 
thereto and shall submit documentary evidence thereof 
satisfactory to the company. 

During the continuance of this agreement the company 
shall have the right at all times to enter upon said lands 
for the purpose of constructing, maintaining and operat- 
ing said track or any extension or addition thereto. If 
at any time this agreement is terminated as hereinafter 
provided, and the said track removed, the company shall 
no longer have any right upon or interest in said addi- 
tional right-of-way. coma 

2. Permits, Ordinances, Consents,. Etc.—If for the 
construction and operation of said track it be necessary 
to cross any public street, highway, or alley, or any public 
property whatsoever, and if the consent of any munici- 
pality, county, state, or of other lawful public body shall 
at any time be required for the construction or opera- 

_tion of said track, the shipper shall, at his own expense, 
obtain and secure for the company all necessary permits, 
consents, acts or ordinances of any nature whatsoever. 
In case’ any such body shall pass any rule, ordinance, 
order or other act which in any way affects said track, 
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the shipper shall furnish all facilities necessary on his 


- part to secure compliance therewith, and shall pay all 


expenses incurred thereby. 

3. Construction—The shipper, at his own expense 
and subject to the approval of the chief engineer of the 
company, shall furnish and do everything required to 
grade and prepare the roadbed for said track, including 
the construction of any culverts, drains, bridges, trestles, 
fences or other structures that may be necessary, except 
that by mutual agreement this work may be performed by 
the company, in which case the shipper shall reimburse 
the company for the actual expense, including .... per 


cent., on the cost of labor and .... per cent on the cost 


of material. 

The company shall furnish and do everything required 
to lay and complete the track above subgrade, including 
the turnout switch, at the expense of the shipper, except 
as follows: 

4. Advance Payment.—Within ............ Cae 

days after the execution of this agreement the shipper 
shall deposit with the company the sum of ............ 
SiR Coed 28 Dollars ($..:...), being the estimated 
cost of the material to be furnished and the work to be 
performed by the company in the’construction of said 
track: Umtll enl@ sumel oi i ei Oe dollars shall 
have been so deposited, this agreement shall not become 
binding upon the company. 
5. Adjustment of Cost—lIf the actual cost exceeds 
the estimated cost, then upon receipt of a statement from 
the company of the actual cost, the shipper shall pay to 
the company the difference between said actual cost and 
said estimated cost, and if said actual cost is less than 
said estimated cost, the company shall refund the differ- 
ence to the shipper. 

6. Rental—For the use of land, structures and ma- 
terial owned by the company for said track, the shipper 
shall pay to the company an annual rental of .......... 
dollars ($.....:.. ), payable in equal quarterly install- 
ments, in advance. 

7. Maintenance and Operation.—The said track, to- 
gether with switch lamps, signals and interlocking de- 
vices required in connection with its operation, shall be 
maintained by the company at the expense of the shipper. 
The operation of said switch lamps, signals and inter- 
locking devices shall be under the direction of the com- 
pany, at the expense of the shipper. 

8. Ownership.—That part of said track located on 


‘the right-of-way of the company shall be and forever 


remain the property of the company. 

9. Control—The company shall have the right to 
enter upon said track for the purpose of construction, 
maintenance and operation, or if this agreement shall be 
terminated as hereinafter provided, for the purpose of 
removing the part of said track beyond its right-of-way. 

10. Use and Extension—The company shall have the 
right to use said track for general railroad purposes, and 
to extend said track, or to connect other tracks thereto, 
for the use of other shippers, providing such use, exten- 
sion or connection does not unreasonably interfere with 
the business of the shipper. The shipper shall not permit 
others to use said track, nor permit‘any other railroad 
company to connect its tracks thereto without the written 
consent of the company, nor assign, transfer, lease or 
convey any of the rights, privileges or obligations of this 
agreement to any person or persons without the writteti 
consent of the company. 

11. Division of Rental—If the use of said track be 
granted to other shippers, or if said track be extended to 
serve other shippers, as: provided in Section 10 hereof, 
the company shall credit the shipper an amount which 
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is in the same proportion to the charges for rental, main- 
tenance and operation as referred to in Sections 6 and 7, 
that the number of cars handled on said track for parties 
other than the shippers bears to the total number of cars 
handled on said track during the period for which said 
total was computed. 

12. Changes and Enlargement.—If any rearrange- 
ment, extension or enlargement of said industry track 
or structures shall at any time be required by reason of 
any change in the company’s track, or tracks, or because 
of any changes in the operating practice of the company, 
or for any other cause, or, if in the opinion of the chief 
engineer of the company the introduction of signals or 
any other protective appliances shall be necessary in 
connection with said industry track, such parts of the 
work shall be done by the shipper and the company, re- 
spectively, as the chief engineer shall determine, and the 
cost, rental and charges for maintenance and operation 
shall be borne on the basis provided in the foregoing 
sections for the original construction, rental, maintenance 
and operation of said industry track. If said change in 
the company’s track, or tracks, is of such a nature as to 
render advisable, in the opinion of the chief engineer 
of the company, the temporary discontinuance of said 
industry track, the shipper agrees that the company may 
so discontinue said industry track, and hereby waives 
all claims therefor. 

13. Freight Routing.—In consideration of the benefits 
to be derived herefrom the shipper agrees that so far as 
lies within his control, all freight shipped to or from said 
track shall be so routed as to travel the greatest prac- 
ticable distance over the lines owned or controlled by the 
company, unless, in the opinion of the shipper, rates are 
lower or service better over another route, in which case 
the matter shall be brought to the attention of the com- 
pany, and if the company shows that its rates or service 
are as advantageous to the shipper as those of its com- 
petitors, then the business of the shipper shall be routed 
as hereinbefore. 

14. Freight Guaranteed.—The shipper further agrees 
to ship not less than carloads of freight 
annually from said track. 

15. Liability and Indemnity.—The shipper hereby as- 
sumes all risk and responsibility for destruction of or 
damage to his property or that of the company or of any 
person or persons, whether by fire or otherwise, or of 
death or injury to any person or persons, arising out of 
the construction, maintenance or operation of said in- 
dustry track, and will defend and save harmless the com- 
pany from all claims, demands, payments, suits, actions, 
recoveries and judgments of every description brought 
or recovered against it arising out of the construction, 
maintenance or operation of said track, together with all 
costs and expenses connected therewith. The company, 
however, reserves the right to join in the defense of any 
such suit or action. 

16. Prevention of Accidents——The shipper shall pro- 
mulgate and enforce upon its agents and employees the 
necessary precautions and regulations for their conduct, 
guidance and protection, while engaged in and about his 
business, against injuries from engines, trains or cars 
moving or standing upon said industry track or the main 
or lead tracks of the company. The shipper shall take 
every precaution to prevent and avoid accidents of any 
nature whatsoever in connection with said track. 

17. Clearances.—The shipper shall not erect nor per- 
mit to be erected any building or structure, nor permit 
any material to be placed above top of rail within 

) feet of the nearest rail of said track 
on straight track, or within ) feet 
on curves; nor permit anything to be placed above said 
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track lower than a height of he cena ) feet 
above the top rail, unless permission so to do is granted 
in writing by the chief engineer of the company. 

18. Obstructions and Inflammables.—The shipper 
shall at all times keep said track free from obstructions 
of any nature whatsoever, and shall guard against cars 
running from said track to the main track of the com- 
pany, and shall keep said track and adjacent property 
free and clear of inflammable or combustible materials. 

19. Load and Unload.—The shipper shall promptly 
load and unload his freight, at his own expense, and shall 
fully comply with the car service and demurrage rules 
of the company. 

20. Taxes.—All taxes or assessments levied against 
said track by any municipality, county, state or other law- 
ful authority shall be paid by the shipper. 

21. Forfeiture-—Ilf the shipper shall at any time fail 
to perform any of the covenants herein. contained, the 
company may terminate this agreement’ by giving the 
shipper days’ written notice thereof. If 
at the end of said days’ time the shipper 
still fails to perform his covenants to the satisfaction of 
the company, this agreement shall become null and void, 
at the option of the company. 

If the number of loaded cars handled on said track 
for the shipper is less than the number specified in Sec- 
tion ...., and if in the opinion of of 
the company the amount of freight received from the 
shipper is not sufficient to justify the continuance of this 
agreement, it may be terminated by the company by 
giving the shipper days’ written notice of its 
intention so to do. The fact that the company has not 
terminated this agreement on previous occasions when 
it had the right so to do shall not be construed as a 
waiver of its rights to so terminate it, and shall not pre- 
vent the termination of said agreement by the company 
on any subsequent occasion as herein provided. 

22. Cancellation—This agreement may be canceled 
at any time by either party hereto, by giving 

) days’ written notice thereof to the other. Notice 
shall be deemed given to the shipper if mailed to him 
, or if posted in 
(Address) 
a conspicuous place on premises. Notice shall 
be deemed given to the company if mailed to its 
at his office in 

23. Removal of Track.—Upon termination of this 
agreement as herein provided, the company may discon- 
nect said industry track and may enter upon the premises 
of the shipper and may remove therefrom anything which 
is owned by said company, and the shipper agrees to 
permit the company to disconnect said track, and to 
remove its property, and to prevent any person or per- 
sons from hindering, molesting or interfering therewith. 

24. This agreement shall inure to the benefit of and 
be binding upon the parties hereto, their heirs, executors, 
administrators, successors and assigns for a period of 

years from the date hereof and thereafter 
until canceled by either party giving to the other 
days’ written notice of its intention so to do, as herein- 
before provided. 

In Witness Whereof, the parties hereto have executed 
this agreement in 
and year first above written. 


At the request of the sub-committee many members of 
the Association submitted forms of agreement for inter- 
locking, and for railroad crossings used by their com- 
panies. The sub-committee has been unable to entirely 
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complete the work of tabulating and comparing these 
agreements, and the preparation of uniform contract 
forms to cover. 

Committee: E. H. Lee (C. & W. I.), chairman; C. A. 
Wilson (Cons. Engr.), vice-chairman; C. Frank Allen 
(Mass. Inst. of Tech.), W. G. Atwood (I. C. C.), John 
P. Congdon (Cons. Engr.), Thos. Earle (Pa. Steel Co.), 
J. C. Irwin (B. & O.), R. G. Kenly (M. & St. L.), C. A. 
Paquette (C. C. C. & St. L.), J. H. Roach (N. Y. C.). 


Discussion 


E. H. Lee (chairman): In connection with the 
report on industry track agreements or siding agree- 
ments I wish to call the attention of the association 
briefly to the conditions. The committee concluded 
that it would be best to submit the conclusions in 
concrete form. It will be entirely agreeable to the 
committee if the report is accepted as information. 
I am going to ask Professor Allen to present the part 
of the report on “Critical Review.” 

Professor Allen: The new reading in the form of 
agreement for “industry track” makes it feasible to 
demand of the contractor that his bond shall be in 
the form of the bond that has already been adopted 
by this association. We add the words “for the full 
amount or such smaller sum as may at any time be 
specified by the chief engineer.” 

J. L. Campbell (E. P. & S. W.): I think that should 
be changed to read as follows: “This bond shall 
remain in force and effect for the time specified in 
the contract.” 

Professor Allen: It is sometimes true that the 
bond should remain in effect after the contract is sub- 
stantially completed. It was thought better that the 
bond should not become outlawed at the time the 
contract is completed. 

Mr. Campbell: If the contract is properly drawn 
the question will be fully covered. 

Professor Allen: In answer to Mr. Campbell’s pro- 


Report on Stresses 


It will be recalled that the committee 
of the Association and the committee of 
the American Society of Civil Engineers 
are co-operating in the work on stresses 
in track. 

The experimental work has made sat- 
isfactory progress during the year. A 
considerable amount of effort has been 
expended on the development of instru- 
ments and methods of conducting the 
tests. It was apparent in advance that 
the problem was so complicated and the 
conditions so variable and the difficulties 
so great that satisfactory instruments 
for determining stresses could be ob- 
tained only after long and patient trials. 
Especially in the case of the instrument 
for measuring strains in the rail under 
moving loads were difficulties found, and 
it was only late in the season, after re- 
peated trials and changes, that the instruments for meas- 
uring strains in the rail under rapidly moving loads were 
put into acceptable form. It was believed to be impor- 
tant that these instruments should make a continuous 
record of the action of the rail under and between the 
wheel loads of the moving load. It was found essential 
that the stresses on both sides of the rail be measured 
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posed change in reading, I will say that the change 
we have offered is a change which does not affect the 
substance. 

(It was voted to accept the wording presented by 
the committee. ) 

Professor Allen: The addition to the latter part of 
paragraph 12 is made because the paragraph might 
cause some friction if this was not in it. 

T. Earle (Penna. Steel Co.): I do not think the 
clause “even to the extent of taking out portions of 
finished work; in case the work is found satisfactory, 
the cost of taking out and replacement shall be paid 
by the company” should be in there. If it requires to 
be taken care of, it should be taken care of in some 
other clause. It has nothing whatever to do with in- 
spection, and it imposes a hardship on the contractor. 

(Paragraphs 12, 14 and 22 were approved.) 

Professor Allen: The sub-committee suggests the 
following clause to be added, 33-b: “In case of train 
haul of material, unless otherwise provided in this 
contract, the price for haul shall be computed at.... 
cents per cubic yard per mile.” This new paragraph 
to be added to 33-b is also to be added to 33-c. It 
seems to me, personally, that this more properly ap- 
plies to the specification for roadway, and not in the 
general conditions of this contract. I move that this 
paragraph be included in the specifications for road- 
way. 

(The motion was carried.) 

Mr. Campbell: I believe that this proposed change 
in the uniform contract is undesirable, and I move that 
it be referred back to the committee for further con- 
sideration. 

The President: The motion not being seconded, 
we will proceed to the form of agreement that has 
been submitted for an industry track. The committee 
has submitted this to you as a matter of information, 
and wishes your criticisms, and would like to have 
them submitted in writing. 


in Railroad Track 


simultaneously. A method of finding 
the depression of the track under moving 
load by photographic methods has been 
developed. The measurement of stresses 
under static loads was not found to be 
difficult, although the time consumed in 
this test is considerable. 

The field tests have been conducted 
on the main line of the Illinois Central 
north of Champaign. Only the general 
character of these tests can be outlined 
in this progress report. Data were 
taken to determine the distribution of 
stresses and moments along the rails 
for a given loading, the division of 
vertical load among adjacent ties for a 
given loading, the distribution of ver- 
tical pressures among the ties, through 
the ballast, and over the roadbed, the 
depression, compressibility or stiffness 
of the track, the effect of wheel spacing of some types of 
locomotives and also the effect of single and double con- 
centrated loads, and the effect of speed upon most of the 
foregoing items. Tests have been conducted at speeds 
as high as 65 miles per hour. Among the variables of 
the track were three weights of rail, two sizes of ties, 
and three depths of ballast. In addition to tests on 
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standard track, minor tests have been made at spots 
where uneven tie spacing or worn or decayed ties may 
affect the stresses developed. The Illinois Central has 
provided the locomotives and crew. 

The calculation and compilation of the results has 
proved to require a great deal of time. The data are 
now being put into shape, and it is expected the results 
will be ready soon for the consideration of the commit- 
tee. The results appear to give fairly definite quantita- 
tive values for stresses in the rails and for the general 
distribution of loads and pressure under the various con- 
ditions of the test. The committee believes that it will 
be able to determine the general action of the track under 
moving loads. It is the purpose of the committee to 
report to the Association at an early day the results of 
the tests already carried out. 

The committee plans to continue the tests during the 
coming season, to complete the matters already partly 
covered, and to extend the experiments to include other 
features, like action on curves and on track of different 
kinds. 

Committee: A. N. Talbot (Univ. of IIl.), chairman; 
W. M. Dawley (Erie), vice-chairman; A. S. Baldwin 
(I. C.), J. B. Berry (Cons. Engr.), G. H. Bremner (I. 
C. C.), John Brunner (Ill. Steel Co.), W. J. Burton 
(M. P.), Chas. S. Churchill (N. & W.), W. C. Cushing 
(P. L: W.), Dr. P. H. Dudley (N. Y. C.), H. E. Hale, 
Robt. W. Hunt, J. B. Jenkins (B. & O.), Geo. W. Kit- 
tredge (N. Y. C.), P. M. LaBach (C. R. I. & P.), C. G. 
E. Larsson (Am. Br. Co.), William McNab (G. T.), 
G. J. Ray (D. L. & W.), A. Reichmann (Am. Br. Co.), 
E. Stimson (B. & O.), F. E. Turneaure (Univ. of Wis.), 
J. E. Willoughby (A. C. L.), 
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Discussion 


Prof. Talbot (chairman): The committee is only 
making a progress report. The work of the commit- 
tee, during the last year, aside from the developments 
of methods and instruments was naturally devoted 
rather largely to the stresses in the rail. The wheel 
spacing of the locomotive drivers has a large effect 
upon the stress developed, the larger the wheel spac- 
ing the larger the stress developed for the same weight 
of driver. This is a rather important matter, and it 
is quite possible that it will lead to more care being 
taken concerning the way the loads are distributed 
along the length of the locomotive. It has been found, 
too, that the heavy rails develop a higher bending 
moment per pound of load applied than the lighter 
weight rails. Most of us had in mind that the rail 
was a girder running from one tie to the next tie. If 
you will stop to think, however, the loads are really 
the tie pressures upward, the wheels are the reac- 
tions, and the stiffer the rail the further and the greater 
are the tie reactions away from the wheel. 

It has been found that the bending moment de- 
veloped in the rail when the wheel is over a tie in 
good track is large; about 75 to 80 per cent of what 
it is when the wheel is between the ties. 

The effect of speed is somewhat variable, but in 
general it may be said to be 0.75 per cent for each 
mile per hour increase over 5 m. p. h. That is an ad- 
ditional amount for the stresses which were found at 
static loads or at low speeds. That average does not 
mean that it is not frequently exceeded. 


Report of Committee on Roadway 


The Board of Direction assigned the 
following subjects: 

1. Make a critical examination of the 
subject-matter in the Manual, particu- 
larly on the subjects relating to steam- 
shovel work and roadbed sections, and 
submit definite recommendations for 
changes. 

2. Continue the study of unit pres- 
sures allowable on roadbeds of different 
materials, co-operating with the special 
committee on Stresses in Railroad Track. 

3. Report on the prevention and cure 
of water pockets in roadbed. 

A circular letter requesting standard 
roadbed. cross-sections was sent out and 
38 replies have been received. From an 
inspection of the sections it does not 
seem that it is necessary to increase 
our present recommended widths of 
roadbed to cover current practice. 

H. E. Hale, chairman of the Ballast committee, reports 
that that will stand by its recommendation of 24 in. of 
ballast for Class A track to secure an approximately 
uniform distribution of load over the subgrade, and in 
case this depth is adopted by the Association, a width of 
subgrade of approximately 26 ft. will be necessary to 
accommodate the increased spread of the ballast. 

It is also possible that the investigation of the distribu- 
tion of pressures on the roadbed to be conducted by the 
joint committee on Stresses in Railroad Track may de- 
velop that an increase in width of roadbed is desirable 
from the standpoint of stability. 


W. M. Dawley, Chairman 


The committee is unable from in- 
formation at hand to make recommen- 
dations of different widths of roadbed 
required for different depths of ballast 
and recommends that the question be 
held open for further consideration 
next year. 

A circular letter and list of questions 
was sent to 64 representative members 
of the Association asking for informa- 
tion concerning steam shovels, loco- 
motive cranes, drag line excavators 
and special equipment. 

Letters of similar import were sent 
to 24 members of the General Con- 
tractors’ Association, and to 40 manu- 
facturers of excavating machinery. A 
comparatively limited number of re- 
plies have been received, but the num- 
ber is growing daily, and they are 
usually intelligent and valuable. In view of the im- 
portance of this subject, it is deemed advisable to de- 
lay the completion of the report until we have suffi- 
cient information to make it thoroughly compre- 
hensive. 


Unit Pressures ALLOWABLE ON ROADBED OF DIFFERENT 
MATERIALS 


Some further work has been done by the sub-commit- 
tee looking toward a classification of soils, but the infor- 
mation so far obtained is not in sufficient harmony to 
justify the adoption of any one classification to the ex- 
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clusion of others. A _ classification designed for the 
identification of soils subject to pressure of engineering 
structures must necessarily deal with soils as found in 
their natural state, in situ, or, as in the case of the road- 
bed, as modified by the excavation, transportation and 
deposition. 

The object of the committee is to determine and adopt 
a classification which by the application of a simple field 
or laboratory test, preferably the former, will enable the 
locating or maintenance engineer to identify the soils of 
which it is proposed to define and limit the bearing power. 
Some work has been done by the joint committee on 
Stresses in Railroad Track toward the determination of 
the distribution and amount of stress communicated to 
the roadbed through ballast of different depths, but it 
has not progressed far enough to enable this committee 
to base any conclusion as to unit pressures allowable. 
Until further work has been done along this line this 
committee can only report progress. 


REPORT ON THE PREVENTION AND CURE OF WATER Pock- 
ETS IN ROADBED. 


The sub-committee has on hand a large amount of cor- 
respondence which has not as yet been thoroughly di- 
gested, and some requiring still further correspondence to 
bring out the result of experiments which have given 
promise of success, after passing through another winter 
and spring. It has been deemed advisable to delay draw- 
ing conclusions until the efficacy of the remedies adopted 
has been clearly demonstrated. The committee hopes to 
be able to conclude this subject during the coming year. 


RECOMMENDATIONS FOR NExtT YEAR’S Work. 


1. Make a critical examination of the subject-matter 
in the Manual, particularly the subjects relating to steam 
shovel work and roadbed cross-sections. 

2. Continue the study of unit pressures allowable on 
roadbed of different materials, co-operating with the 
special committee on Stresses in Railroad Track. 
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3. Report on the prevention and cure of water pock- 
ets in roadbed. 

Committee: W. M. Dawley (Erie), chairman; J. A. 
Spielmann (B. & O.), vice-chairman; J. R. W. Ambrose 
(Toronto Terminals), A. F. Blaess (I. C.), S. P. Brown 
(C. H.), B. M. Cheney (C. B. & Q.), W. C. Curd (M. 
P.), Paul Didier (B. & O.), S. B. Fisher (M. K. & T.), 
Frank Merritt (G. C. & S. F.), L. G. Morphy (B. & A.), 
F. M. Patterson (I. C. C. ), W. D. Pence (I. C. C.), 
W. H. Petersen (C. R. I. & P.), A. C: Prime (Cons. 
Engr.), H. J. Slifer (Cons. Engr.), W. P. Wiltsee 
(H. & W.). 

Discussion 


W. M. Dawley (chairman): The committee has 
not received a sufficient number of replies to its re- 
quest for cross sections, to be submitted by the rail- 
roads, to be able to pass judgment on the question at 
this time and would ask that the various railroads send 
in the cross sections in use and their suggestions. 
Regarding the subject of steam shovels and. steam 
shovel work, including electric and air shovels and 
drag line excavating machinery, and. locomotive 
cranes and general specifications for mantiiacture and 
methods of handling, and blank forms. to be used: 
The committee has sent out 138 letters asking for in- 
formation and have had so far 78 replies, 64 of which 
are satisfactory and 14 not so satisfactory. We ex- 
pect to receive more information, and when it has 
been digested we will be able to make some report, 
but at present we have not enough information on 
hand to submit. specifications. 

-The sub-committee on Unit Pressures Allowable 
on Roadbed of Different Materials is not able to make 
a report at this time other than to report progress, as 
the report of the special committee on Stress and 
Track has not been carried far enough to enable us to 
draw conclusions as to unit pressures allowable. 

(The committee was excused with thanks.) 


Conservation of Natural Resources 


On account of the limited time which 
has elapsed since previous data were 
secured, it has not been. thought nec- 
essary to attempt similar railway data 
for the present year. However, the 
success of France in forestry deserves 
notice as showing what has been done 
under unfavorable conditions and that 
the work should be managed by the 
government, as it deals with long-time 
periods and requires much capital. 

During the first half of the nine- 
teenth century up to 1865 the French 
Forestry department planted 200,000 
acres of sand dunes and placed them 
under management at a total expense 
of $2,700,000, or $13.50 per acre. About 
half was ceded to municipalities and 
private owners for $2,745,000, repay- 
ing the outlay, and the remaining 125,- 
000 acres are valued at $10,000,000. In 1901 the first 
cutting was made, yielding $92 per acre from a prop- 
erty that cost nothing. Improvement by ditching and 
planting of nearly 2,000,000 acres adjoining was be- 
gun in 1837 by private interests, who by 1857 had 
reclaimed 50,000 acres. The government then began 
building roads, railways and drainage systems, fur- 
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nishing plans free and assisting munici- 
palities in reclaiming land. It bought 
390,000 acres of land to enable them to 
accomplish the improvements. In 1907 
this once poverty-stricken district, which 
a century ago was hardly inhabited, was 
traversed by the densest net of railways 
in France, at an expenditure for recla- 
mation of $10,500,000, or $6.50 per acre. 
One. million six hundred thousand acres 
were reclaimed, 85 per cent. in forest, 
of which the state owns somewhat, over 
100,000 acres, municipalities 185,000 
acres and private owners the bulk of 
1,500,000 acres. In 1898 the value of 
these holdings, made from nothing, was 
estimated at over $96,000,000. In 1892 
the average net yield was $2.40 per acre 
and this has since been rising, so that 
now an annual income of $8,000,000 is 
the result from an expenditure of $10,000,000. 
Another region of extensive waste-land planting is 
that of the Sologne, near Orleans, a sandy, poorly- 
drained plain on an impermeable, calcareous sub-soil, 
which causes swamps. This was once densely wooded, 
but by the end of the eighteenth century about 1,250,- 
000 acres had been devastated and abandoned. Pri- 
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vate interests began its reclamation and 200,000 acres 
were planted at an expense of $5 an acre. An estimate 
of the value of these plantations places it at $18,000,- 
000, so the lands which 50 years ago could hardly be 
sold at $4 per acre, now bring over $3 an acre annual 
revenue. The fourth district lies on the arid wastes 
in the Province of Champagne. Here since 1830 over 
200,000 acres were planted and prepared at a cost of 
less than $10 per acre. The present stumpage value 
is placed at from $50 to $100 per acre, and yields $2 
per acre revenue. This property is estimated at $10,- 
000,000. France has therefore 2,000,000 acres recu- 
perated at an expenditure of less than $15,000,000, 
now representing a capital of $135,000,000, or nine 
times the outlay, and an income of about $10,000,000 
annually, or seven per cent. on the valuation. 

Similar success has followed forest planting on the 
sand hills of Nebraska. Jack pines planted by the 
United States Government Forest Service ten years 
since now have a height of 15 ft. and a diameter of 
over 4 in. Forbach, Germany, is said to have the 
most profitabie town forest known, as it yields an 
annual net gain of $12.14 per acre. The U. S. Forest 
Service shows that on third-quality soil, 50,000 ft. 
B. M. per acre of white pine can be grown in 80 
years, and one-half more on best quality soil, while 
stumpage values actually obtained for inferior sec- 
ond growth average $280 per acre for 70-year-old 
wood, while raising the crop including all items of 
expense averages $140 per acre, leaving a net return 
of $140 from land valued at $5 per acre. Even 35 
to 40-year-old wood can be profitably marketed. 

H. R. MacMillan, chief forester in British Columbia, 
reports that about 69 per cent of the area of Canada 
south of the sixtieth parallel is unsuited for agriculture, 


but a large proportion is suitable for the production of 
merchantable timber, and forest products will always be 
an important industry, as they furnish 12 per cent of the 
foreign trade, 16 per cent of the railway traffic and equal 
in value to the annual wheat crop. 

The one great obstacle in the way of proper preserva- 
tion of young forest growth, as well as of mature tim- 


ber, is the annual recurrence of forest fires. Unfortu- 
nately, efforts at fire protection are confined largely to 
merchantable timber, throughout a large percentage of 
the area of Canada, leaving great bodies of young forest 
growth to be destroyed each year. However, distinct 
progress can be reported in some directions. Under the 
regulations of the Railway Commission, the railways of 
Canada appear now to be only a minor source of damage 
from forest fires. Settlers, sportsmen and tramps are 
reported as being responsible for much damage, due 
largely to carelessness. In some of the provinces, prog- 
ress has been made toward regulating the settlers’ fires, 
by the issuance of permits at safe times. The extension 
of this plan is to be anticipated. The merit system of 
appointments in fire-ranging services has been agitated 
for years, but has not yet been made effective. In Que- 
bec, the St. Maurice and Lower Ottawa Forest Protec- 
tive Associations have demonstrated conclusively the 
value of co-operative effort in forest-fire protection. 
These two associations protect an area of 16,000,000 
acres of land, more or less timbered. The fire rangers 
employed by the associations are selected on the basis of 
merit and their work is closely supervised by competent 
inspectors. The necessary funds are contributed by tim- 
ber owners in proportion to the acreage owned or con- 
trolled by each. The further extension of the co-opera- 
tive idea in forest fire protection is being agitated by 
some of the more progressive limit-holders. 
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The U. S. Forest Service reports there are 250,000,000 
acres of forest area on which there is sufficient natural 
reproduction to insure a fair second crop. No reforesta- 
tion on a large scale will be undertaken by private capi- 
tal, but the government will take steps to insure a con- 
tinuous supply of timber sufficient for the country’s 
need. The estimated annual production of wood in the 
United States is only 12 cu. ft. an acre, while in Saxony, 
where forestry has been practiced for years, it is 93 cu. 
ft. per acre, hence the necessity for practice of scientific 
methods which would yield enough wood for the per 
capita consumption of 150 cu. ft. by 150,000,000 people. 

The U. S. Forest Service reports that an average of 
10,000,000 acres is annually burned over, causing a loss 
of $25,000,000. These fires destroy the soil covering in 
a forest, causing rapid runoff on steep slopes and the 
erosion and irregularity of stream flow with loss of navi- 
gability, hence the necessity of continued state and na- 
tional co-operation to secure protection from forest fires, 
which destroy annually 12,000,000 board feet of timber. 
It is stated that nature has taken 10,000 years to form a 
foot of soil, hence waste should be avoided by proper 
drainage. 

Leonard Lundgren, of the U. S. Forest Service, esti- 
mates that the forests have been reduced from 800,000,- 
000 acres to 550,000,000 acres and 5,200 billion board 
feet of lumber to 2,900 billion feet. The annual cut of 
saw timber is estimated at 43 billion board feet. The 
present timber supply will last about 65 years without 
renewal, but as the annual consumption is three times as 
great as the annual growth, the forests are being har- 
vested three times as fast as they grow, and this com- 
pels economy in the use of wood. Forty cubic feet of 
wood per acre is used, and only 12 cu. ft. is produced 
by the natural growth. We use 260 ft. per capita, while 
Germany uses only 37 ft., France 25 and Great Britain 
14. 

Use of water power to furnish motive power for rail- 
ways saves an equivalent amount of coal. Its conserva- 
tion is then a double conservation, as it involves a non- 
renewable resource of a strictly limited supply, and this 
is of greater importance than that of any other of our 
material resources; if not used, water power is continu- 
ally wasting with no good results, and as the power is 
perpetual, its use saves a similar amount of one of the 
non-renewable or slowly renewable resources. Other re- 
sources, if not utilized, are in general stored and pre- 
served for the use of future generations. 

The Butte, Anaconda & Pacific is an illustration of the 
value of hydro-electric power in economy of operation, 
the total saving from steam locomotive performance 
being estimated at $237,581 annually, and of trainmen’s 
wages at $31,146, a total of $268,727. It operates 114 
miles of single track, including main-line sidings and 
yards, uses 2,400-volt, direct-current locomotives. Fif- 
teen locomotives are used, weighing 75 tons, hauling ore 
trains and run in groups of two hauling trains against a 
ruling grade of three per cent in the prevailing direction 
of traffic. These replace 28 steam and 2 passenger spe- 
cials for the regular passenger trains. The freight loco- 
motives have a free running speed of 35 miles per hour, 
and the two passenger locomotives haul three loaded 
coaches at 45 miles per hour. The freight locomotives 
have a tractive effort of 25,000 lb. at 15 miles per hour 
against the ruling grade and 21 miles per hour on level 
track. Power is furnished from several power plants of 
the Great Falls Power Company, 125 miles distant. The 
traffic is 5,000,000 tons of freight per year, and trains 
consist of 50 loaded steel ore cars of 3,400 tons on a 
grade of three per cent. Locomotives of two-unit ca- 
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pacity are used in rougher country, where the current is 
stepped up from 2,400 volts to 102,000 volts. 

The Chicago, Milwaukee & St. Paul has recently made 
elaborate tests on its Edmont grade of 1.66 per cent over 
the Rocky mountains east of Butte, to show the tonnage 
its electric locomotives would haul and the application of 
regenerative braking. Two electric locomotives pulled a 
trailing load of 48 cars, 3,000 tons, over the range at a 
speed of 16 miles per hour. A steam train of 37 cars, 
2,100 tons, followed, drawn by two of the heaviest road 
engines and a Mallet pusher at a speed of 9 miles per 
hour. The greater ease with which the electric locomo- 
tives pulled the heavier load, stopping on the grade, then 
gathering speed gave great satisfaction to the officials. 
The new locomotives pull a load 38 per cent heavier 
than those now pulled between Butte and Anaconda, 
freight engines being geared to a maximum of 35 M. P. 
H., while passenger engines will be expected to make 65 
M. P. H.; 113 miles of the proposed 440.5 miles of main 
track and 141 miles of side and yard tracks to be elec- 
trified have been completed. Power is furnished from the 
Montana power companies’ hydro-electric plants at Great 
Falls and Thomson Falls, Mont., the power plants having 
a capacity of 244,000 H. P., while large storage reservoirs 
insure an ample continuous supply of power, which is 
brought as 100,000 volts, three-phase, 60-cycle, alternat- 
ing current, at a cost of .536 cents per K. W. hour, based 
on a 60 per cent load factor. The cost of operation is 
reduced 40 per cent on four engine districts, giving op- 
portunity for full development of economies in yard as 
well as line operation and for working out methods of 
electrical operation. Surplus energy not needed on trains 
on descending grades is returned to the line for further 
use, giving safety on heavy grades and preventing exces- 
sive wear on brakes and shoes. The passenger locomo- 
tives will haul 800 tons on grades up to 2 per cent, and 
maintain the present schedule with 650 tons from 30 
miles to 60 miles per hour, and freight locomotives 2,500 
tons on one per cent grade, at 16.8 miles per hour, using 
two locomotives where necessary. 


Report on Rules 


The following instructions were as- 
signed for the work of the past year: 

1. Make a critical examination of 
the subject-matter in the Manual, and 
submit definite recommendations for 
changes. 

2. Report on clearance for mainte- 
nance of way structures under assign- 
ment from the committee on Mainte- 
nance of the American Railway Associa- 
tion, conferring with other committees. 

3. Continue the formulation of rules 
for the guidance of field parties. 

4. Continue the study of science of 
organization. 

After a careful review of the subject- 
matter in the Manual of 1911 and the 
supplements thereto, the following 
changes are recommended: ; 

Omit rule 17, applying to signal su- 
pervisors, shown in the supplement to the Manual of 
1913, which follows: ' 

17. They must keep all interlocking pipe lines and 
trunking free from grass and weeds, and all switches, 
frogs and movable parts of interlocking plants free from 
snow, ice and other obstructions. 
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Next YEAR’s WorK 


Your committee recommends continuing the study of 
of the relation of railways to the different conservation 
projects, reviewing work done by each up to the present 
time, and to recommend such policies as may appear de- 
sirable for railways to follow. 

Committee: C. H. Fisk (Cons. Engr.), chairman; 
R. C. Young (L. S. & I.), vice-chairman; R. H. Aish- 
ton (C. & N. W.), Moses Burpee (B. & A.), F. F. Bus- 
teed (C. P. R.), A. L. Davis (I. C.), W. A. Hammel, 
William McNab (G. T.), A. L. Moorshead (Erie), Fran- 
cis Lee Stuart (B. & O.), S. N. Williams. 


Discussion 


The President: Professor Williams has been 
largely instrumental in the preparation of this report, 
and I will ask him if he has any comments to make. 

(Professor Williams gave a review of the work of 
the committee, and referred particularly to forestry, 
water power and the influence of the European war 
on the conservation of natural resources.) 

L. A. Downs (I. C.): In the report of the com- 
mittee last year there were 10 or 12 railroads that 
reported on tree planting. All of them were dismal 
failures, with the exception of one on the Illinois 
Central that showed that it was a success. This is 
located seven miles out from New Orleans. No men- 
tion was made in the Illinois Central report of the 
one in southern Illinois, in the vicinity of Duquoin, 
that was a dismal failure. This was planted in 1901. 
I had occasion to look at this plantation last summer. 
We have whole fields of lead pencils and posts there, 
and from my observation it was a most dismal failure. 

Professor Williams: We do not recommend as a 


committee that the railway companies engage in re- - 


forestation, because it takes too long a time, involves 
too much money, and, from the practical standpoint 
of the American public, it does not pay. 

(The report was accepted and the committee ex- 
cused with thanks.) 


and Organization 


In the supplement to the Manual of 
1912, change rule 22, which now reads 
—“In making temporary connections in 
main tracks an old rail shall be cut and 
fastened to the new rail, using compro- 
mise joints where necessary,” to read— 
In making temporary connections in 
main tracks a new rail shall be cut and 
fastened to the old rail, using compro- 
mise joints where necessary. 

This change is recommended with the 
view of preventing injury to the new rail 
by having the ends at uneven joints bar- 
tered where connected to the old rail. 
The short piece of new rail can be 
used over and over again by moving 
it ahead. 

In the supplement to the Manual 
of 1913 under “Switches and Frogs,” 
substitute the word turnouts in Rules 
32 and 34 for the word switches, and in Rule 33 for 
the words switches and frogs. These rules will then 
take this form: 

32. Turnouts must be placed in accordance with the 
standard plans and as located by the engineer. 

33. Turnouts must be kept well lined and in good 
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order. Particular care must be taken to maintain good 
surface through turnouts. 

34. Turnouts must be inspected frequently to see 
that they are in working order and. that all nuts, bolts 
and other fastenings are in place and properly tightened. 
Broken or damaged parts must be renewed promptly. 

Omit the last sentence of Rule 39, under “Guard 
Rails,” which follows: 

The tops of the guard rails must be level with the tops 
of the main rails and must be securely held in place. 

The rule will then take this form: 

39. Frogs must be protected by guard rails, con- 
structed and placed in accordance with the standard 
plans. 

To the general notice of the Rules Governing Con- 
struction Department Employees, Supplement to the 
Manual of 1914, add the following rule, which has been 
adopted for the maintenance of way employees: 

' 12. The use of intoxicants by employees while on 

duty is prohibited. Their use, or the frequenting of 
places where they are sold, is sufficient cause for dis- 
missal. 

Under “Organization,” in the same supplement, after 
Resident Engineer, add (or Title). 

RECOMMENDATIONS FOR NEXT YEAR’S WorRK 

The committee recommends that the following subjects 
be reassigned for next year: 

1. Continue the formulation of rules for the guidance 

of field parties. 

' 2. Continue the study of science of organization. 
The instructions to the committee on Rules and Or- 
' ganization for the work of the current year included the 
following: Report on clearance for maintenance of way 
_structures under assignment from the Committee on 
Maintenance of the American Railway Association, con- 
ferring with other committees. 

The long-established horizontal clearance of 7 ft. from 
the center line of the nearest track is losing favor. While 
a large number of roads still adhere to this standard for 
the bridge clearance diagram, and four of the roads re- 
port standards less than 7 ft., a large number report 
clearances greater than 7 ft.,,and of these, roads repre- 
sented by about 30 per cent of the mileage favor a clear- 
ance of 8 ft. or more. It will be found, nevertheless, 
that clearances of 8 ft. or more for switchstands, water 
columns, buildings, coal chutes, etc., in fact, for most 
other objects in close proximity to tracks, are now the 
standard practice on by far the greater number of roads 
embracing 75 per cent of the mileage of the country. 

With the increase in size of cars and locomotives, the 
roadbed and track have been strengthened to carry the 
greater rolling loads. This has-been accomplished by 
heavier rail, closer spacing of ties, using a greater depth 
of ballast and better ballast, widening the roadbed to pro- 
duce stability and constructing better ditches to drain the 
roadbed and track. It was logical that along with this 
development the increase of standard clearances should 
be found advisable, and it is to be expected that the time- 
honored clearance of 7 ft. will be used less and less as 
the strengthening of roadway and track to meet present- 
day traffic conditions progresses. 

The side clearance of 7 ft. for bridges and other ob- 
jects along railroads was in general use 30 years ago 
and probably before that, and on a decreasingly small 
number of roads during that time a clearance less than 7 
ft. has been used. It is the natural outcome, therefore, 
that there are many clearances on a great many of the 
railroads of the country of 7 ft. or less. On many of 
the eastern roads, tunnels, bridges and other structures, 
multiple track systems and yards, built when clearance 
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of from 6 to 6% ft. were considered good practice, are 
now in use. These small clearances are more general 
in the cities and closely-populated country districts where 
property is more valuable than in the more open country, 
and even if the space for increasing them was available, 
the cost of reconstruction would be enormous. It is at 
once clear that these constitute conditions which, while 
not altogether desirable, nevertheless are not serious ob- 


_Stacles to successful operation and must be made the best 


of in the future as they have in the past. Many of the 
roads which recommended clearances of 8 ft. or more 
and have adopted them as their standards, have many 
restricted clearances such as are above described. There 
is no doubt, though, but that these roads have no present 
intentions of proceeding to increase these clearances, 
where the expenditures involved are excessive, for the 
sole purpose of securing the greater clearances; but when 
reconstruction is required on account of some other ne- 
cessity or expedient the standard clearances will be ad- 
hered to. It must be clearly recognized that a large per- 
centage of these restricted clearances must of necessity 
be maintained for years to come—in fact, indefinitely. 

It is clearly brought out in the data available that, both 
as to present and recommended standards, the roads are 
overwhelmingly in favor of a clearance of 22 ft. above 
the top of the rail. This standard has been in general use 
for a number of years, and for a decade and a half com- 
paratively few overheard structures of less clearance 
have been built, except where the grades of streets or 
other railroad tracks have made this clearance practic- 
able. It can well be said, therefore, that the overhead 
clearance of 22 ft. is generally accepted. 


MINIMUM STANDARD CLEARANCES 


That standard clearances are advisable is well estab- 
lished by the general practice of the railroads of the 
country. That there are wide variations between the 
standards of the different roads is equally certain. The 
latter is the natural outcome of differences in geographic 
position and period of construction. A line in open, flat 
country can provide at comparatively small expense clear- 
ances which in cities or closely-settled country districts 
Some roads already have stand- 


practice. Other things being equal, it is axiomatic that 
up to certain limits, the greater a clearance the better it is, 
and there could be no good reason for reducing the estab- 
lished clearances of a road in order that they might con- 
form to a lesser standard. The logical course, therefore, 
is to prescribe minimim clearances only and to place no 
restrictions whatever as to maximum clearances. 

The generally accepted distance between the centers of 
parallel main tracks is 13 ft. While a few roads favor 
a less distance and some others favor 14 ft., there can 
be no doubt but that 13 ft. is the proper minimum for 
future construction. 

The one principal objection to increasing present clear- 
ances of 7 ft. or less is the heavy cost: Few railroads 
have prepared comprehensive estimates of the cost of 
such work, and to obtain this information for all the 
mileage of the country would in itself require quite heavy 
expenditures. The following extract from the Railway 
Age Gazette of August 28, 1914, contains the best gen- 
eral information on the subject obtainable and indicates 


the enormous cost of increasing clearances, both hori- 


zontal and vertical: 

“Very little exact data regarding the cost of such 
work has been collected. Two years ago when the Mar- 
tin bill was. before Congress, estimates made by 115 
roads, with 152,600 miles of main line, showed an ap- 
proximate cost of $139,000,000 to comply with the lateral 
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clearance requirement of 6 ft. 11 in.; $135,000,000 to se- 
cure an overhead clearance requirement of 20 ft; $167,- 
000,000 to secure a minimum distance of 12 ft. 6 in. be- 
tween tracks, and $5,600,000 to bring the equipment with- 


in the specified limit, or a total of approximately $450,- 


000,000. Assuming a proportionate outlay for the en- 
tire mileage of the country, compliance with the Martin 
bill would cost the railways $716,000,000, or over $2,900 
per mile of main line. 

“Estimates prepared more recently by 13 roads, with 


. 34,895 miles of line, show a total cost of $74,857,250 to 


_per mile for these roads. 


secure a minimum vertical clearance of 20 ft., or $2,145 
Likewise, 14 roads, with 28,- 
736 miles of line, estimate that it would cost them $100,- 


. 170,000, or $3,486 per mile to secure a minimum clear- 
: ance of 22 ft., while several roads considered this lat- 


‘ totaled $59,136,349, or $1,966 per mile. 


ter limit unpractical and made no estimate. Similar fig- 
ures of the cost of meeting a laterial clearance require- 
ment of 7 ft. made by 14 roads, with 30,077 miles of line, 
On the basis of 
a minimum lateral clearance of 8 ft., 12 roads, with 26,- 
305 miles of line, estimated the cost of complying at 
$104,573,000, or $3,975 per mile. While all the above 
features are estimates, they show plainly that compliance 
with clearance legislation of this sort will be exceedingly 
expensive on any basis which may be adopted, and on 
the basis of the. legislation so far enacted, it will not 
fall short of $2,500 per mile for the entire country. 

“Such legislation will affect not only the railways, but 
private industries as well. The above figures refer only 
to the expense that would have to be borne directly by 
the roads and do not include the cost of changes that 
would be made necessary about industrial plants, which 
would also reach a very high figure. One large corpora- 
tion, which made a careful estimate of the cost of com- 
pliance with the proposed Martin bill, found that it would 
cost it alone over $1,600,000. It is entirely probable that 
the total cost to railways and industries would exceed 
$1,000,000,000.” 

A number of the states have passed laws prescribing 
horizontal and vertical clearances and in other states 
orders of the Railroad Commissions regulate them. At- 
tention is directed to the fact that legislatures and com- 
missions are taking cognizance of the needs of the roads 
in regard to special clearances for platforms, yard tracks, 
etc., and of the necessity for exempting present clear- 
ances from the general rules established. 


.REASONS FOR. INCREASED .CLEARANCES 
; Increasing safety to > PAShENgErs and peaployers 0 on 
moving trains. 
2.- Increasing safety to ticitens and hence to trains, 
on account of reducing the danger of damage from shift- 


_ ed loads on moving trains. 


3. Promoting greater efficiency. in yard and road 
switching, as men work more freely when unhampered 


_ by objects close.to the tracks. . 


4. Greater width of ballast and roadbed requires that 


objects be placed .further from the center of tracks. 


5.. Reducing liability.of damage to switchstands, wa- 


. ter tanks, coal. chutes and other appurtenances from de- 





track. 


railed cars, shifted loads or objects projecting from 
trains. ' sik. 
6. Improving the appearance of the roadbed and 


SAFETY OF EMPLOYEES BES 
All legislation regulating clearances: has been for the 
purpose of increasing the safety of employees riding on 
trains. Any future legislation of. similar character will 
undoubtedly be passed on the same: grounds.: A very 
small percentage of the total injuries to employees is 


_ of experience is in the affirmative. 
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caused by coming in contact with objects over or along- 
side tracks. The-tendency is for the percentage of deaths 
from this cause to decrease—it averaging 3.2 from 1904 
to 1909, inclusive, and 2.9 from 1910 to 1914, inclusive. 
If accidents due to bridges and buildings could be elim- 
inated the number of deaths would be small indeed. 
Even a casual examination of the other personal in- 


. jury reports of the Interstate Commerce Commission will 


reveal that the opportunities for saving life and reducing 
personal injuries by increased clearances are compara- 
tively small, and the conclusion cannot be escaped that if 
funds were available for the purpose of increasing the 
safety of employees the returns to be secured from a 
general increase of clearances would be very low indeed. 


EQUIPMENT CLEARANCES 


During the 30 years or more that the 7-ft. clearance 
has been the accepted standard, the size.of the average 
box car has increased in width approximately 2 ft. The 
increase in the size of the average car is undoubtedly a 
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Proposed General Clearance Diagram 


large factor in the movement for increased side clear- 
ances. It is logical to inquire’ therefore whether the 
adoption of greater clearances will not be followed by 
corresponding increases in the size of cars. The answer 
Therefore, it is the 
opinion of this committee that: Any attempt to establish 
a clearance diagram will be wholly futile unless there be 
established at the same time a corresponding maximum 


. width for the size of railway equipment. 


Such an equipment diagram would not, of course, limit 


_the.size of locomotives .or. special equipment to be used 


entirely on the railroads owning them. 


BASIS ON WHICH CLEARANCES ARE RECOMMENDED 


When a railroad selects a certain type of locomotive 
as its standard freight engine, the idea of replacing all 
the engines in service with that type is not even consid- 
ered. When, in order to improve the quality of steel 
rails, the American Railway Association developed two 





i a ee z. 














640 





order. Particular care must be taken to maintain good 
surface through turnouts. 

34. Turnouts must be inspected frequently to see 
that they are in working order and. that all nuts, bolts 
and other fastenings are in place and properly tightened. 
Broken or damaged parts must be renewed promptly. 

Omit the last sentence of Rule 39, under “Guard 
Rails,” which follows: 

The tops of the guard rails must be level with the tops 
of the main rails and must be securely held in place. 

The rule will then take this form: 

39. Frogs must. be protected by guard rails, con- 
structed and placed in accordance with the standard 
plans. 

To the general notice of the Rules Governing Con- 
struction Department Employees, Supplement to the 
Manual of 1914, add the following rule, which has been 
adopted for the maintenance of way employees: 

12. The use of intoxicants by employees while on 
duty is prohibited. Their use, or the frequenting of 
places where they are sold, is sufficient cause for dis- 
missal. 

Under “Organization,” in the same supplement, after 
Resident Engineer, add (or Title). 

RECOMMENDATIONS FOR NEXT YEAR’S WorK 

The committee recommends that the following subjects 
be reassigned for next year: 

1. Continue the formulation of rules for the guidance 

of field parties. 

' 2. Continue the study of science of organization. 
The instructions to the committee on Rules and Or- 
' ganization for the work of the current year included the 
following: Report on clearance for maintenance of way 
_structures under assignment from the Committee on 
Maintenance of the American Railway Association, con- 
ferring with other committees. 

The long-established horizontal clearance of 7 ft. from 
the center line of the nearest track is losing favor. While 
a large number of roads still adhere to this standard for 
the bridge clearance diagram, and four of the roads re- 
port standards less than 7 ft., a large number report 
clearances greater than 7 ft.,, and of these, roads repre- 
sented by about 30 per cent of the mileage favor a clear- 
ance of 8 ft. or more. It will be found, nevertheless, 
that clearances of 8 ft. or more for switchstands, water 
columns, buildings, coal chutes, etc., in fact, for most 
other objects in close proximity to tracks, are now the 
standard practice on by far the greater number of roads 
embracing 75 per cent of the mileage of the country. 

With the increase in size of cars and locomotives, the 
roadbed and track have been strengthened to carry the 
greater rolling loads. This has-been accomplished by 
heavier rail, closer spacing of ties, using a greater depth 
of ballast and better ballast, widening the roadbed to pro- 
duce stability and constructing better ditches to drain the 
roadbed and track. It was logical that along with this 
development the increase of standard clearances should 
be found advisable, and it is to be expected that the time- 
honored clearance of 7 ft. will be used less and less as 
the strengthening of roadway and track to meet present- 
day traffic conditions progresses. 

The side clearance of 7 ft. for bridges and other ob- 
jects along railroads was in general use 30 years ago 
and probably before that, and on a decreasingly small 
number of roads during that time a clearance less than 7 
ft. has been used. It is the natural outcome, therefore, 
that there are many clearances on a great many of the 
railroads of the country of 7 ft. or less. On many of 
the eastern roads, tunnels, bridges and other structures, 
multiple track systems and yards, built when clearance 
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of from 6 to 6% ft. were considered good practice, are 
now in use. These small clearances are more general 
in the cities and closely-populated country districts where 
property is more valuable than in the more open country, 
and even if the space for increasing them was available, 
the cost of reconstruction would be enormous. It is at 
once clear that these constitute conditions which, while 
not altogether desirable, nevertheless are not serious ob- 


_stacles to successful operation and must be made the best 


of in the future as they have in the past. Many of the 
roads which recommended clearances of 8 ft. or more 
and have adopted them as their standards, have many 
restricted clearances such as are above described. There 
is no doubt, though, but that these roads have no present 
intentions of proceeding to increase these clearances, 
where the expenditures involved are excessive, for the 
sole purpose of securing the greater clearances ; but when 
reconstruction is required on account of some other ne- 
cessity or expedient the standard clearances will be ad- 
hered to. It must be clearly recognized that a large per- 
centage of these restricted clearances must of necessity 
be maintained for years to come—in fact, indefinitely. 

It is clearly brought out in the data available that, both 
as to present and recommended standards, the roads are 
overwhelmingly in favor of a clearance of 22 ft. above 
the top of the rail. This standard has been in general use 
for a number of years, and for a decade and a half com- 
paratively few overheard structures of less clearance 
have been built, except where the grades of streets or 
other railroad tracks have made this clearance practic- 
able. It can well be said, therefore, that the overhead 
clearance of 22 ft. is generally accepted. 


MINIMUM STANDARD CLEARANCES 


That standard clearances are advisable is well estab- 
lished by the. general practice of the railroads of the 
country. That there are wide variations between the 
standards of the different roads is equally certain. The 


_latter is the natural outcome of differences in geographic 


position and period of construction. A line in open, flat 
country can provide at comparatively small expense clear- 
ances which in cities or closely-settled country districts 
Some roads already have stand- 


practice. Other things being equal, it is axiomatic that 
up to certain limits, the greater a clearance the better it is, 
and there could be no good reason for reducing the estab- 
lished clearances of a road in order that they might con- 
form to a lesser standard. The logical course, therefore, 
is to prescribe minimim clearances only and to place no 
restrictions whatever as to maximum clearances. 

The generally accepted distance between the centers of 
parallel main tracks is 13 ft. While a few roads favor 
a less distance and some others favor 14 ft., there can 
be no doubt but that 13 ft. is the proper minimum for 
future construction. . 

The one principal objection to increasing present clear- 
ances of 7 ft. or less is the heavy cost: Few railroads 
have prepared comprehensive estimates of the cost of 
such work, and to obtain this information for all the 
mileage of the country would in itself require quite heavy 
expenditures. The following extract from the Railway 
Age Gazette of August 28, 1914, contains the best gen- 
eral information on the subject obtainable and indicates 


_the enormous cost of increasing clearances, both hori- 


zontal and vertical: 

“Very little exact data regarding the cost of such 
work has been collected. Two years ago when the Mar- 
tin bill was. before Congress, estimates made by 115 
roads, with 152,600 miles of main line, showed an ap- 
proximate cost of $139,000,000 to comply with the lateral 
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clearance requirement of 6 ft. 11 in.; $135,000,000 to se- 
cure an overhead clearance requirement of 20 ft; $167,- 
000,000 to secure a minimum distance of 12 ft. 6 in. be- 
tween tracks, and $5,600,000 to bring the equipment with- 
in the specified limit, or a total of approximately $450,- 


000,000. Assuming a proportionate outlay for the en- 


tire mileage of the country, compliance with the Martin 
bill would cost the railways $716,000,000, or over $2,900 
per mile of main line. 

“Estimates prepared more recently by 13 roads, with 


. 34,895 miles of line, show a total cost of $74,857,250 to 


_per mile for these roads. 


secure a minimum vertical clearance of 20 ft., or $2,145 
Likewise, 14 roads, with 28,- 
736 miles of line, estimate that it would cost them $100,- 


- 170,000, or $3,486 per mile to secure a minimum clear- 


‘ totaled $59,136,349, or $1,966 per mile. 


‘ance of 22 ft., while several roads considered this lat- 


ter limit unpractical and made no estimate. Similar fig- 
ures of the cost of meeting a laterial clearance require- 
ment of 7 ft. made by 14 roads, with 30,077 miles of line, 
On the basis of 
a minimum lateral clearance of 8 ft., 12 roads, with 26,- 
305 miles of line, estimated the cost of complying at 
$104,573,000, or $3,975 per mile. While all the above 
features are estimates, they show plainly that compliance 
with clearance legislation of this sort will be exceedingly 
expensive on any basis which may be adopted, and on 
the basis of the. legislation so far enacted, it will not 
fall short of $2,500 per mile for the entire country. 

“Such legislation will affect not only the railways, but 
private industries as well. The above figures refer only 
to the expense that would have to be borne directly by 
the roads and do not include the cost of changes that 
would be made necessary about industrial plants, which 
would also reach a very high figure. One large corpora- 
tion, which made a careful estimate of the cost of com- 
pliance with the proposed Martin bill, found that it would 
cost it alone over $1,600,000. It is entirely probable that 
the total cost to railways and industries would exceed 
$1,000,000,000.” 

A number of the states have passed laws prescribing 
horizontal and vertical clearances and in other states 
orders of. the Railroad Commissions regulate them. At- 
tention is directed to the fact that legislatures ‘and com- 
missions are taking cognizance of the needs of the roads 
in regard to special clearances for platforms, yard tracks, 
etc., and of the necessity for exempting present clear- 
ances from the general rules established. 

.REASONS FOR. INCREASED .CLEARANCES 

1, Increasing safety to > PASHEOgRTS and employees on 
moving trains. 

2.- Increasing safety to iulons and hence to trains, 
on account of reducing the danger of damage from shift- 


_ed loads on.moving trains. 


3. Promoting greater efficiency in yard and road 
switching, as men work more freely when unhampered 


_ by objects close. to the tracks. . 


4. Greater width of ballast and roadbed requires that 


objects be placed further from the center of tracks. 


track. 


5. Reducing liability of damage to switchstands, wa- 


. ter tanks, coal. chutes and other appurtenances from de- 


railed cars, shifted loads or objects projecting from 
trains. — pose, 
6. Improving the appearance of the roadbed and 


SAFETY OF EMPLOYEES a 
All legislation regulating clearances: has been for the 
purpose of increasing the safety of employees riding on 
trains.. Any future legislation of similar character will 
undoubtedly be passed on the same: grounds. A very 
small percentage of the total injuries to employees is 
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caused by coming in contact with objects over or along- 
side tracks. The tendency is for the percentage of deaths 
from this cause to decrease—it averaging 3.2 from 1904 
to 1909, inclusive, and 2.9 from 1910 to 1914, inclusive. 
If accidents due to bridges and buildings could be elim- 
inated the number of deaths would be small. indeed. 
Even a casual examination of the other personal in- 


. jury reports of the Interstate Commerce Commission will 


reveal that the opportunities for saving life and reducing 
personal injuries by increased clearances are compara- 
tively small, and the conclusion cannot be escaped that if 
funds were available for the purpose of increasing the 
safety of employees the returns to be secured from a 
general increase of clearances would be very low indeed. 


EQUIPMENT CLEARANCES 


During the 30 years or more that the 7-ft. clearance 
has been the accepted standard, the size.of the average 
box car has increased in width approximately 2 ft. The 
increase in the size of the average car is undoubtedly a 
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Proposed General Clearance Diagram 


large factor in the movement for increased side clear- 


ances. It is logical to inquire’ therefore whether the 
adoption of greater clearances will not be followed by 
corresponding increases in the size of cars. The answer 
Therefore, it is the 


a clearance diagram will be wholly futile unless there be 
established at the same time a corresponding maximum 
width for the size of railway equipment. 

Such an equipment diagram would not, of course, limit 


_the.size of locomotives or. special. equipment to be used 


entirely on the railroads owning them. 


Basis ON Wui1cH CLEARANCES ARE RECOMMENDED 


When a railroad selects a certain type of locomotive 
as its standard freight engine, the idea of replacing all 
the engines in service with that type is not even consid- 
ered. When, in order to improve the quality of steel 
rails, the American Railway Association developed two 
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new rail sections, there was no wild rush to replace all 
the rail in all the tracks of the country with rail of these 
new sections, and rails of light weight and primitive sec- 
tion are still doing duty on light traffic lines as they did 30 
years ago. The American Railway Association has been 
recommending standards for the roadway, track, bridges, 
buildings, etc., for 15 years, but no railroad officer ever 
seriously thought of making these standards retroactive 
and rebuilding their railroads to make them conform 
thereto. 

Is there any more reason for making clearance stand- 
ards retroactive than standards for locomotives, steel 
rails, bridges or buildings? Why the necessity of pull- 
ing down a bridge with 7-ft. side clearance to replace it 
with a structure having a side clearance of 8 ft., when 
the present structure has proven by years of service its 
usefulness and safety? 

It is the opinion of the committee that the clearances 
recommended in this report should be applied in the same 
manner as other standard practices recommended by this 
Association ; that there are absolutely no grounds for pre- 
supposing that.they will become retroactive; that they 
apply only to new construction, and it is.on this basis 
alone that the recommendations are made. 

The clearances recommended apply to main tracks, 
passing tracks, running tracks and yard tracks in general 
to be constructed in the future. It is clearly recognized, 
moreover, that there are many special situations in new 
construction work where these clearances are not prac- 
ticable—in many of them they are economically impos- 
sible. The committee therefore submits below a partial 
list of such situations with the recommendation that they 
and others similar to them be treated individually and 
decided each on its own merits. 


CoNCLUSIONS 


With the time and the material available the commit- 
tee has given the subject careful study. Because of the 
importance of the subject, however, and the probability 
of further discussion, it is recommended that the study 
be continued next year. 

The clearances recommended are based on the present 
general practice as to dimensions of equipment. 

Any attempt to establish a clearance diagram will be 
wholly futile unless there be established at the same time 
a corresponding maximum width for the size of equip- 
ment. 

The logical course is to prescribe minimum clearances 
only and to place no restrictions whatever as to maximum 
clearances. 

RECOMMENDATIONS 


The following minimum clearances are recommended 
for new construction and reconstruction, subject to the 
exceptions which are given below: 


Objects. Minimum Clearance. 

(1) High Switchboards—From center of track to 
nearest point of stand or 
target—8 ft. 

(2) Intermediate Switchstands—From center of track 
to nearest point of stand or 
target—8 ft. 

(3) Low Switchstands—From center of track to near- 
est point of stand, 8 ft., ex- 
cept where, on account of 
stands being placed between 
parallel tracks, less clearance 

is required. In such cases the 

combined height of the stand 
and lamp to be not more than 

2 ft. above top of the rail. 
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(4) Signal Stands—From center of track to nearest 
point of stand or target—8 ft, 
From center of track to cen- 
ter of mast—10 ft. 

(5) Low Platforms—3 in. to 6 in. high, 5 ft.; 6 in. high, 
5 ft.; 7 in. to 8 in. high, Sit 
6 in.; 9 in. to 12 in. high, 5 ft. 
6 in. ; 12 in. to 18 in. high, 6 
ft. 

(6) High Platforms—3 ft. to 4 ft. high—8 ft., or to con- 
form to clearance diagram; 
4 ft. to 7 ft. high—8 ft. 

(7) Platform Shelters—8 ft., or to conform to clear- 
ance diagram. 

(8) Mail Cranes—Pouch not hung—8 ft. from center 
of track to nearest point of 
crane. (From 3 ft. above to 
16 ft. above rail.) 

Mail Cranes—Pouch hung—6 ft. from center of 
track to nearest point of 
pouch. (From 3 ft. above to 
16 ft. above rail.) 

(9) Water Columns—From center of track to nearest 
point of column—8 ft. 

(10) Coal Chutes—From center of track to nearest 
point of apron when not in 
use—8 ft.; from center of 
track to nearest point of 
structure-—-8 ft. 

Tanks and Tank Spouts—From center of track 
to nearest point of spout 
when not in use—8 ft.; from 
center of track to nearest 
point of structure—8 ft. 

Bridge Diagrams—Horizontal width, 16 ft. from 
4 ft. above to 16 ft. above top 
of rail; top horizontal width 
—8 ft. 

Parallel Tracks—Between parallel tracks on tan- 
gent—13 ft.; on curves a cor- 
rection per degree of curve 
should be made for overhang. 

General Clearance Diagram—Clearance diagram 
shown on page 435 is recom- 
mended. 


EXCEPTIONS TO WHICH: RECOMMENDED CLRARANCES 
Witt Not Appiy 


(1) Grade crossing elimination work in cities. 

(2) Separation of grades in new construction work 
in cities or other restricted situations. 

(3) Loading platforms along sidetracks at freight 
houses, warehouses, piers, etc. 

(4) Doors of engine houses and other buildings, the 
design of which makes the recommended clearances im- 
practicable. 

(5) Coach or other yards where the available space 
is very restricted. 

(6) Reconstruction work when the physical condi- 
tions make the recommended clearances impracticable. 

(7) Platforms at coach floor level in subways and 
other similar situations. 

(8) Overhead clearances on tracks used exclusively 
for passenger service. 

(9) Other special situations requiring special clear- 
ances. 

Committee: G. D. Brooke (B. & O.), chairman; F. D. 
Anthony (D. & H.), vice-chairman; L. L. Beal (A., B. 
& A.), C. hig, wg A (Q. & C.), Ralph Budd (G. N.), 
S. E. Coombs (N. Y. C.), Jos. Mullen (C. C. C. & St. 
L.), J. B. Carothers (B. & O. S. W.), A. J. Himes (N. 


(11) 


(12) 


(13) 


(14) 














March 23, 1916 


y. C. & St. L.), R. P. Black, B. Herman (Southern), 
E. T. Reisler (L. V.). 


Discussion 


G. D. Brooke (chairman): There are a few revis- 
ions of the Manual which I move be accepted. 

(These were accepted after being read by Mr. 
Brooke.) 

Mr. Brooke: The next matter is that of Clearances. 
The committee has been supplied with some admir- 
able material with which to work, by the committee 
on Maintenance of the American Railway Associa- 
tion, and that material has been made use of largely 
in connection with this’report. The report is not 
signed by three members of the committee. Those 
members concur in the report except as to the recom- 
mendations on the standard bridge clearance diagram 
and the general clearance diagram. 

(Stereopticon views of clearance diagrams were 
shown and described by Mr. Himes.) 

G. W. Kittredge (N. Y. C.): Mr. Himes stated that 
the diagram presented by the committee does not en- 
croach on the clearance diagram recommended by the 
committee on Electricity. I maintain there should 
not be two conflicting clearance lines. They ought 
to be coincident. 

Mr. Himes: The diagram proposed by the com- 
mittee on Electricity is exceedingly argumentative, 
and for a person who is engaged in the design of 
structures for the clearance diagram, is needed and 
useful. It would be regarded as a waste of time to 
try to form a diagram. 

Mr. Kittredge: There are structures to be designed, 
many of them, where the clearance diagram, as re- 
ported by the committee on Electricity, is absolutely 
essential, and I still believe it would be unwise for 
this association to recommend and spread broadcast 
two clearance lines when only one is necessary. 

Mr. Cushing: I am entirely in sympathy with Mr. 
Kittredge’s position in this matter. I object to look- 
ing in two places for a clearance diagram. 

W. H. Courtenay (L. & N.): These clearances are 
excessive and they are dangerous for this association 
to adopt. The legislatures may get hold of this. I 
do not think that this association should go on record 
as advocating this. I move that this association does 
not attempt to establish such clearances. 

The President: This matter has been referred to 
us by the American Railway Assuciation. That asso- 
ciation has asked us to make a recommendation. What 
we do here to-day is not going to bind the railroads 
of this country. Can we take the position that we are 
not ready to make a recommendation in regard to what 
the clearances should be on our railroads? 

Mr. Brooke: This association has already adopted 
a number of clearances. It has a bridge clearance 
diagram, it has a clearance for single and double track ; 
it has a clearance diagram for electric zones, and I do 
not recall what others. I do not believe that we should 
say that we should not recommend clearances of any 
kind. 

Mr. Courtenay: In the legislatures of several states 
there is pending laws requiring railroads to provide 
such clearances as are suggested here by this com- 
mittee. That is a very formidable thing for the rail- 
roads of this country. 

Mr. Kittredge: I think we ought to make our rec- 
ommendations when we are ready for them, and cer- 
tainly with the information before us to-day we are not 
in shape to make such a recommendation. We ought 
to be able to formulate them and back them up. 
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W. H. Finley (C. & N. W.): I would be sorry to 
see this motion passed, although I am inclined to 
agree with Mr. Courtenay that the clearances pro- 
posed are excessive. That question has come up fre- 
quently before railroad commissions and other bodies 
and we have been in a rather bad position from the 
fact that there has been no agreement on this subject. 

C. M. Larsen (R. R. Com. of Wis.): The failure 
of this association to take action will not put off the 
time when the legislatures will do this thing, which I 
consider is an unwise condition in which to leave it. 

Mr. Kittredge: I will call attention to the fact that 
there is a bill before the United States Congress on 
clearance. That indicates the necessity of action. 
There is a bill before Congress, now in committee, and 
it is being urged to be brought out of committee. 

Mr. Brooke: I had in mind saying the same thing 
about the proposed national legislation concerning 
clearances. Some of the states have already adopted 
laws which I think provide equally as great, or greater, 
clearances than those proposed by this committee. 

(Mr. Courtenay’s motion was put to vote and lost.) 

R. H. Ford (C. R. I. & P.): I move that the mat- 
ter be referred back to the committee with instructions 
to confer with the Committee on Electricity and all 
other committees dealing with «learance, and report 
back to the association next year. 

E. G. Lane (B. & O. S. W.): It seems to me we 
ought to take action on that clearance diagram. As I 
understand it, the clearance is the minimum. If we 
do not adopt something, the legislatures will. 

Mr. Himes: I am opposed to the reference of the 
report back to the committee. If the action of the 
state legislatures is not wise in this matter it will be 
because they have not been well informed, and that 
will be because the men who have the knowledge and 
ability, and are able to inform them, have not done so. 

C. S. Churchill (N. & W.): There is one very 
strong argument why this matter should not be post- 
poned. We are asked by the American Railway As- 
sai to make a recommendation, and we ought to 

O sO. 

(The motion made by Mr. Ford was then put to 
vote and lost.) 

Mr. Kittredge: From whom was the information 
contained in Appendix B obtained? 

The President: The American Railway Associa- 
tion sent a circular letter to all the members of that 
association and asked for replies to certain definite 
questions. This is the tabulation of the replies re- 
ceived from the railroads. 

Mr. Kittredge: There is a footnote which says: 
“Where no recommendations are made the present 
practices of the railroads are shown.” What figures in 
this table represent recommendations and what repre- 
sent present practices? 

Mr. Brooke: That is not indicated, but I would 
say roughly that 25 per cent of the figures show present 
practice and the other 75 per cent recommendations. 

The President: We will now talk of the proposed 
clearance diagram. 

Mr. Kittredge: I move that the clearance diagram 
now under discussion be made to correspond with the 
clearance diagram reported by the Committee on 
Electricity, which has already been adopted by this 
association and by the American Railway Association. 
I think we will make progress in that way rather 
than to figure on each 3 in. or 6 in. or 12 in. of ele- 
vation. 

The President: As I understand Mr. Kittredge’s 
motion it is to this effect that from a height 24 in. 
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above the rail downward, we are using this clearance 
diagram which has already been adopted. I think 
you understand the situation, and I hope I have made 
it clear. 

(Mr. Kittredge’s motion was put to vote and car- 
ried.) 

Mr. Brooke: I move that the clearance diagram 
for that part below 24 in. above the rail be accepted. 

J. G. Sullivan (C. P.): Measuring the clearance 
from the top of the rail will cause trouble from legis- 
lative bodies. The mimimum clearance should be 
measured from the base of the rail. After the law was 
enacted in Canada the railway commission interpreted 
that law to mean the base of the rail and it is now in 
the statutes in that manner. Furthermore, in design- 
ing a bridge, the bridge engineer does not always 
know what height of rail is going to be used. These 
measurements of 22 ft. to 16 ft. should be measured 
from a fixed point, which is the base of the rail. That 
action has once been approved by this association. 

Mr. Kittredge: Does this clearance diagram above 
the 4ft. line correspond with the diagram in the 
bridge clearance? 

Mr. Brooke: It does not; the bridge clearance dia- 
gram has a principal horizontal width of 14 ft. This 
has 16 ft. © 

C. A. Morse (C. R. I. & P.): I think we ought 
to try to get a vote on this question that is before 
the house for several reasons. One of them is that 
Congress wants to present a bill on clearance in which 
they will ask that 36 in. outside of all equipment, and 
6 ft. above the top of all equipment. 

Mr. Finley: I think it is necessary for us to do 
something. I have spent about a year in arguing 
with the Utility Commission of Illinois on fixing a 
ruling practice of 7 ft. Before that was passed it 
took about a year to discuss the matter with the 
various committees representing the Brotherhood of 
Trainmen. They asked for greater clearances, verti- 
cally and horizontally than had been asked for up to date 
by the state legislatures or any public utility body. 

The President: How do you feel about this 16 ft? 

Mr. Finley: Personally I think it is excessive. I 
think, in establishing any clearance rules and regula- 
tions of this kind, we should bear in mind we are 
establishing minimum clearances. They should be 
minimum. If any road wants to adopt larger clear- 
ances, it is their privilege to do so. 

H. .R..Safford (G. T.): I want to support Mr. Sulli- 
van’s suggestion that all vertical measurements be 
measured from the base of the rail. 

W.-C. Cushing (Penna.): I would like to see estab- 
lished first the minimum side clearance and then the 
minimum overhead clearance, the minimum side clear- 
ance extending from a point about 4 ft. above the 
base.or top of the rail, to a point about 15 ft., so as 
to. get that minimum dimension fixed, without at- 
tempting to swallow the diagram as a whole. 

The President: Mr. Brooke, who made that mo- 
tion, will withdraw it. 

Mr. Cushing: I move that the minimum side clear- 
ance from a point 4 ft. above the top of the rail, or 
if you please, 4 ft. 7 in. from the base, to a point 15 
ft. above the top of the rail be 7 ft. 

(Motion seconded.) 

Mr. Kittredge: I am willing to vote on Mr. Cush- 
ing’s motion if the exceptions mentioned in the report 
apply. 

Mr. Cushing: This motion refers to new work 
exclusively and is not to be retroactive. 
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Mr. Himes: I ask Mr. Cushing if he were to start 
to build a bridge on his road whether he would build 
it with a minimum clearance between the trusses of 
14 feet? 

Mr. Cushing: Answering that question, I will say 
no. I am giving expression to the views of that com- 
mittee. After careful consideration and viewing the 
matter from every point of view, the general feel- 
ing was that 7 ft. should be named as the minimum. 

Mr. Lane: If you take your personal injury report 
you will find that 7 ft. is too narrow, 

Mr. Mountain: With reference to reconstruction, 
a great many bridges in Canada today are 14 ft., and 
when a bridge is rebuilt it is rebuilt 16 ft. 

A. S. Baldwin (I. C.): I think it would be unfor- 
tunate if Mr. Cushing’s motion were passed. There 
are 30 per cent. of the railroads in this country which 
have a clearance of 16 ft. There are two ideas with 
which this subject may be approached. One is that 
we will make the clearance as narrow as _ possible 
with the idea that we will hold it. Another is, that 
we may recognize what is the best clearance and try 
to mold legislation to meet that condition, and hold 
it so that it will refer to further construction and not 
be retroactive. I very much fear that if we at this 
time adopt radical action here and make these clear- 
ances too narrow, that the result will be just exactly 
the opposite of what we are working for. 

Mr. Brooke: That is just the view which the com- 
mittee took in connection with the 16-ft. width in 
this diagram. 

Mr. Cushing: Those are my views, too. Nobody 
has proved that a 7-ft. clearance is dangerous, that 
it is not amply safe. 

Mr. Finley: In investigating this matter I could not 
find any evidence of many accidents or loss of life from 
the 14-ft. clearance on bridge. I think possibly more 
than 50 per cent of the bridges in the United States are 
not more than 14 ft. wide. 

C. E. Smith: I do not believe there are many of thie 
members who use 7-ft. side clearance as a standard do 
not believe that 8 or 10 ft. will be better, but 7-ft. 
minimum should be permitted. There are many large 
bridges in the Southwest located on cylinder piers. These 
trusses in many cases have 14-ft. clearances between 
the trestles, and it will not be possible to build trusses 
on the bridges with 16-ft. clearances between the trestles. 

Mr. Himes: I will answer Mr. Smith in this way— 
I had occasion once to operate trains through a bridge 
where the clearances were small. I cannot tell how 
small. They were so small that I consulted our general 
counsel to see whether or not he thought it was safe 
to operate through these bridges. He was of the opinion 
that we should not operate under those conditions. We 
did operate, and we did not have any accidents. We 
took pains to see that that we did not have any. 

Mr. Campbell: This is not primarily a question of 
dollars and cents, although that is the viewpoint from 
which we see it first. We are now dealing with a ques- 
tion of safety to human life, and I apprehend that the 
public is not going to be satisfied with too close a mar- 
gin. I am afraid that 7 ft. would appear too narrow 
for them, that they will not accept it. We can. readily 
see that a clearance of 8 ft. is a safer clearance than 
7 ft. I believe it will be the part of wisdom for this 
association to accept the larger margin of safety to 
human life. 

Mr. McDonald: I think there is a misunderstanding 
on the part of Mr. Smith. He seems to have overlooked 
the exceptions to the diagram. The committee has 
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worked this thing out in a much more careful way than 
this convention can ever do, and if I am in order I move 
the adoption of the report and call for the previous 
question. 

Mr. Morse: Minnesota went to 8 ft., Illinois to 8.5 
ft. The trainmen and the people behind this bill have 
gone 36 in. beyond the biggest equipment. I feel 
we will never get less than 8 ft., and we are likely 
to get 8% ft., something greater, and we should meet 
them half way in trying to bring about constructive 
legislation rather than to obstruct it. 

C, A. Irwin (C. M. & St. P.): We should approach 
this proposition, not from the standpoint of how we 
are going to influence legislatures, but as we think 
is the best way in which it should be decided. It 
seems that those who are against Mr. Cushing’s 
motion hang their reasons on the question of safety. 
It has been definitely proven, not only by statistics, 
but by the experience of men in the railroad business 
that the element of safety connected with this matter 
is insignificant. Of the accidents as reported by the 
Interstate Commerce Commission less than 2 per cent 
of the total occurring to passengers and employes were 
occasioned by coming in contact with any obstruction 
either on the side of the track or overhead. There 
are cases, of course, in which, no matter what you 
do, men will be injured in the performance of their 
duties on a railroad. The hazard is there. You can- 
not prevent it in any other way than by educating 
the men. The personal element is what enters into the 
proposition. That is the thing we should spend the 
money on rather than to try to remove all obstructions 
from the side or above our tracks. 

(Mr. Cushing’s motion was put to vote and was 


lost.) 
The President: How about Mr. Safford’s motion? 
Mr. Brooke: The committee is willing to accept 


that, and measure from the base instead of the top of 
the rail. 

Mr. Lindsay: The present bridge diagram, as I 
understand, calls for a clearance of 7 ft. from the 
center of the track above the usual height. I move 
that it be 7 ft. 6 in. 

(Mr. Lindsay’s motion was lost, 78 members voting 
in favor and 84 against.) 

The President: We will now take up the vertical 
clearances, and have a vote on the recommendation 
of the committee that the overhead clearance be 22 ft. 
6 in. from the base of the rail and the figure that is 
now 16 ft. be 16 ft. 6 in. from the base of the rail. 

(The recommendation of the committee was put to 
vote and carried.) 

The President: We will ask for a vote on the 
adoption of the diagram as a whole, as revised by these 
votes that have been taken. 

(The motion was put to vote and carried.) 

The President: We are ready to take up the excep- 
tions to which the recommended clearances will not 
apply. 

Mr. McDonald: I move that in exception No. 6 the 
words “reconstruction work” be eliminated and the 
words “new construction” be inserted in their place. 

(The motion was carried.) 

The President: If there is no further suggestion 
these exceptions will be approved. 

Mr. Churchill: I move that the two words in the 


third line from the top of page 432, “and reconstruc- 
tion,” be stricken out. 

(The motion was carried.) 

The President: 


There are two other things which 
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will have to be voted on, one is Parallel Tracks—for 
new. construction.” 

Mr. Lindsay: I move that this be adopted. I assume 
that includes superelevation. 

(The motion was carried, ) 

W. H. Elliott: As to subject 4, “Signal Stands,” I 
will call the attenion of the committee that while it is 
practicable to provide the required or desired clearances 
between the single mast and the central track for dwarf 
signals which have to be placed on the right-hand side 
of the track to be governed, the clearance distances have 
to be determined by the size or the exact situation of 
the maximum equipment diagram. Practically on 13-ft. 
centers no dwarf signals go outside of the clearance 
diagram, with reference to the maximum equipment dia- 
gram. In framing recommendations with reference to 
Section 4 this fact should be borne in mind. 

The President: A motion could be passed now that 
these recommendations in regard to minimum clearances, 
from 1 to 14, inclusive, with the exception of 13, de 
made to harmonize with the action we have taken in re- 
gard to the general clearance diagram. 

Mr. McDonald: I move that Conclusion No. 5 ex- 
presses the sense of this meeting; that is, that any at- 
tempt to establish a clearance diagram will be wholly 
futile unless there be established at the same time a cor- 
responding maximum width for the size of equipment. 

Mr. Brooke: I offer an amendment to the last mo- 
tion that these conclusions be adopted with the modifica- 
tions already brought out. 

Mr. McDonald: I agree to that. 

(The motion was carried.) 

Mr. Carpenter: I move that under No. 14, “General 
Clearance Diagram,” which now reads, “Clearance dia- 
gram shown on page 435 is recommended,” that we add 
“corrections should be made for curvature and super- 
elevation of track.” 

(The motion was carried. ) 

(The committee was excused with thanks.) 





RAIL FAILURES FOR THE TRACK MAN 


During the past few years a great deal of attention 
has been given to studies of rail failures. This has 
necessitated the collection and compilation of statistics 
of these failures. Much of the accuracy of these data 
depends on the: correctness with which these original 
reports are made out by the track foreman. The Rail 
committee of the American Railway Engineering As- 
sociation has prepared a standard form for the report- 
ing of rail failures for the purpose of making compar- 
able the data secured on different lines. It has been 
found on most roads that many of the reports made 
out by the foremen are incorrectly prepared because of 
lack of instruction on their part: 

To overcome this difficulty a book has been pre- 
pared by A. L. Davis, office engineer of the Lllinois 
Central, entitled “Rail Failures for the Trackman.” 
It consists of 145 pages 5 in. by 8 in. in size and is 
published by the Hall-Stockton Printing Company, 
Chicago. The first portion is devoted to a brief non- 
technical discussion of the manufacture of iron, of 
rail steel, and of rails themselves. Considerable space 
is then devoted to the causes of rail failures and of 
the kinds of failures. Specifications of the American 
Railway Engineering Association for both Bessemer 
and open-hearth rail are included with the specifica- 
tions for the nick and break tests for every ingot. 
Two short chapters are devoted to the branding and 
stamping of rails. The book concludes with a dis- 


cussion of rail sections commonly used. 
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This book is prepared from the standpoint of the 
track supervisor and foreman and will be found par- 
ticularly valuable for these, as well as for many higher 
maintenance of way officers. It gives a track foreman 
or a supervisor sufficient information concerning rails 
and their services to enable him not only to report 
failures intelligently, but also to observe their service 
in the track. In short, it gives him a working knowl- 
edge of one of the most important elements of track 
design. 


AN UNUSUAL MARK OF APPRECIATION TO 
WM. McNAB 
On the occasion of his retirement from the Board 


of Direction of the American Railway Engineering 
Association, at the conclusion of the convention one 






To TAilliam McNab 


e Seventh President of the American 
PSY] Railway Engineering Association 





WEOYAL FRIEND, wise councilor, and earnest co- 
B worker in behalf of the cause of Railway Engi- 
neering, this book is inscribed as a token of the 
esteem and regard in which he is held by his colleagues 
on the Board of Direction of the American Railway 
Engineering Association. 


The story of the progress of the American Railway Engi- 
neering Association cannot be written without recording 
his individual part therein. The impress of his character, 
his method, his thoroughness, of his conscientiousness, 





is deep and lasting. 


The Science of Railway Engineering, as expressed in the a2 
records of this Association, reflects his painstaking labors, he 
his wisdom, and sound business sensc. a2 
As President of the American Railway Engineering a 
Association he manifested a wide grasp of affairs and a Be 
thoroughness of details, resulting in a successful adminis- 
tration Fe! 
Behind him stretch green fields of fruitfulness: before him, f 


we hope, still lie years of usefulness and peace. 





The Dedication Page 


year ago, after a continuous service of 11 years, the 
Board took steps leading to the preparation and pres- 
entation to William McNab of an elaborate book con- 
taining a history of his activities in the Association 
and an appreciation of his services. This book was 
presented to Mr. McNab during the past summer. It 
is bound in leather and is very attractively prepared, 
as shown by two pages reproduced herewith. 

A sketch of Mr. McNab’s active participation in 
the affairs of the association during the early and 
critical years of its development is of interest in 
this connection. He became a charter member on 
April 30, 1899. He was elected a director in 1905, vice- 
president in 1907 and first vice-president in 1908, suc- 
ceeding to the presidency of the association two 
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months later on the death of Walter Berg. He was 
elected president the following year, and for the next 
five years, to March 18, 1915, was ex-officio a member of 
the Board of Direction as past president. On that 
date he was elected an honorary member of the gov- 
erning board. 

Mr. McNab has also been active in committee work, 
holding the following official positions: 1900, vice- 
chairman, committee on Graduation; 1901, chairman, 
committee on Graduation; 1902 to 1904 inclusive, 
chairman, committee on Roadway; 1905 to 1908 in- 
clusive, chairman, committee on Economics of Rail- 
way Location; 1910 to 1915 inclusive, chairman com- 
mittee on Library. In 1911 he was vice-chairman of 
the committee on Conservation of Natural Resources, 
and for the following two years chairman of this 
committee. In 1914 he was chairman of the Nominat- 
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Minute of Board Meeting 
Chicago, March 15, 1915 





Whereas, William McNab is about to retire from the Board of Direction 
of the American Railway Engineering Association, after a continuous 
service of eleven years; therefore, be it- 





Resolved, By the Members of the Board of Direction of the American 
Railway Engineering Association, that we desire and hereby do place on 
record an expression of our appreciation of the valuable services rendered 

RB the Association by Mr. McNab in the various positions of trust and re- 

5 sponsibility held by him during his long term as Director, Vice-President, 

* 

BY 


President, and Past-President; 


Resolved, That William McNab is hereby declared elected an Honorary 
Member of the Governing Board: 


Resolved, That this preamble and resolution be spread upon the Minutes 
and that an engrossed autographed ‘copy be presented to Mr. McNab 
with the compliments of the Board of Direction. 


pte 


The Resolution of the Board of Direction 


ing committee and also of the committee on the 
Manual, which latter position he retained the follow- 
ing year. He has also been at various times a mem- 
ber of the committees on easiest Ballast and Ar- 
rangement. 

As president of the association in 1910 he delivered 
the address of welcome to President William Howard 
Taft on the occasion of the latter’s visit to the annual 
convention of the association. As a member of the 
committee on arrangements in recent years he has 
also been instrumental in securing a number of im- 
portant speakers from Canada at the annual banquet, 
including Sir George W. Ross, Hon. F. D. Monk, Hor. 
Geo. P. Graham, Sir Thomas Price, Hon. Charles 
Marcil and Sir George Foster. 
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ELECTION OF OFFICERS 


At the close of the convention yesterday afternoon 
the results of the election of officers for the ensuing 
year was announced as follows: 

President, A. S. Baldwin, chief engineer, Illinois Cen- 
tral Railroad ; first vice-president, John G. Sullivan, chief 
engineer, Western Lines, Canadian Pacific, Winnipeg; 
second vice-president, C. A. Morse, chief engineer, Chi- 
cago, Rock Island & Pacific, Chicago; treasurer, George 
H. Bremner, district engineer, Division of Valuation, 
Interstate Commerce Commission, Chicago; secretary, 
E. H. Fritch, Chicago; directors for three years: R. N. 
Begien, general superintendent, Baltimore & Ohio South- 
western, Cincinnati, Ohio; C. E. Lindsay, division en- 
gineer, New York Central, Albany, N. Y.; W. D. Pence, 
member engineering board, Division of Valuation, Inter- 
state Commerce Commission, Chicago; five directors or 
nomihating committee: A. M. Burt, chief engineer 
maintenance of way, Northern Pacific, St. Paul, Minn. ; 
M. A. Long, assistant chief engineer, Baltimore & Ohio, 
Baltimore, Md.; A. F. Robinson, bridge engineer, Atchi- 
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between Baltimore and Philadelphia,. having charge 
finally of the construction of bulkheads and docks 
on the Schuylkill river. He left the Baltimore & 
Ohio to accept a position with the Chicago, Milwaukee 
& St. Paul as principal assistant engineer on the con- 
struction of that company’s bridge across the Mis- 
souri river at Kansas City. He was employed for a 
short time thereafter on the construction of the Louis- 
ville, St. Louis & Texas, and in 1887 entered the serv- 
ice of the Louisville & Nashville, with which he 
continued for 14 years as division engineer, road- 
master and principal assistant in the office of the chief 
engineer. On September 1, 1901, he entered the serv- 
ice of the Illinois Central as principal assistant engi- 
neer. On May 1, 1903, he was appointed engineer 
of construction, and from March 20, 1905, to date he 
has been chief engineer. Since his appointment as 


engineer of construction in 1903 the Illinois Central 
and the Yazoo & Mississippi Valley have recon- 
structed the Stuyvesant docks at New Orleans, which 
were destroyed by fire in 1903, have constructed 510 
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J. G. SULLIVAN, 
First Vice-President-Elect 


son, Topeka & Santa Fe, Chicago; E. B. Temple, as- 
sistant chief engineer, Pennsylvania Railroad, Philadel- 
phia, Pa.; Dr. W. K. Hatt, Professor of Civil Engineer- 
ing, Purdue University, Lafayette, Ind. 


PRESIDENT A. S. BALDWIN 


Archibald Stuart Baldwin, who was yesterday elected 
president of the American Railway Engineering As- 
sociation, is chief engineer of the Illinois Central, with 
office at Chicago, Ill. He was born at Winchester, Va., 
on September 28, 1861, was educated in private schools, 
and entered railway service as a rodman on the 
Richmond. & Allegheny Railroad, now part of the 
Chesapeake & Ohio, in 1879. He then taught school 
for a year, and after taking a special course in chem- 
istry and physics he became, in 1881, assistant engi- 
neer and later engineer of the Iron and Steel Works 
Association of Virginia, in which position he was 
engaged for two years on railroad construction and 
the development of ore mines. From 1884 to 1886 he 
was draftsman and assistant engineer on the Balti- 
more & Ohio on construction of its double-track line 
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miles of new railroad, including the entrances to 
Indianapolis and Birmingham, and 173 miles of sec- 
ond and other main track, in addition to reduction of 
grades and the reconstruction of several of the prin- 
cipal divisions. One of the important problems on 
which he is now engaged involves the proposed de- 
velopment of the company’s facilities on the lake 
front in Chicago. Mr. Baldwin has been first vice- 
president of the engineering association during the 
past year. 


—_—————— 


LAST DAY OF EXHIBIT 


The exhibit at the Coliseum will close to-night and 
will not remain open Friday, as has been the custom in 
previous years. The attendance yesterday was very 
gratifying, considering the stormy weather. The attend- 
ance on Monday, excluding supplymen, was 3,041, as 
compared to 1,925 last year. On Tuesday it was 7,771, as 
compared to 4,006 last year. The attendance yesterday 
was 3,114 up to 5:30 p. m. 








Annual Dinner of the Engineering Association 


Abstract of Addresses at the Seventeenth Annual Ban- . 






quet Last Evening in the Gold Room of the Congress 


The seventeenth annual dinner of the American 
Railway Engineering Association was held last even- 
ing in.the Gold room of the Congress hotel. President 
Robert Trimble presided as toastmaster. 

During the dinner the members and guests were en- 
. tertained by orchestral and “choral” music under the di- 
rection of O. J. Kloer, who has become so well known 
by his presence at past banquets, and five selections by a 
mixed, quartet were interspersed among the addresses. 

SCIENCE OF. THE BEAUTIFUL 

Dr. John A. Brashear, in speaking on the “Science 
-of.the Beautiful in the Familiar Things of Life,” urged 
the necessity for every man to have a hobby in addition 
‘to his>pursuit: - To illustrate how interesting such .a 
hobby can be, he told briefly of some of the beautiful 


_ the second best customer of the United States. 


you in Congress to speak of Europe as the best customer 
of the United States. Ina sense it is true. You do more 
business with Great Britain than you do with us, but 
we come in immediately after Great Britain. Canada is 
Let us 
take the figures for the year 1914. The United States 
exported to the United Kingdom $594,271,863 worth, to 
Germany . $344,794,276, and to Canada $410,786,091. 
After Great Britain, Canada is the greatest buyer in the 
United States markets. Now let us take the exports 
from Canada. Of the total exports from Canada in 1915, 
45 per cent. went to the United States. You take almost 
all our mineral production, a large share of our forest 
product, and one-third of the yield of our fisheries. 

As regards population, in this year of grace 1916, 





John A. Brashear Rudolphe Lemieux 
things in nature which comprise his hobby, and empha- 
sized particularly the little things in the outside world 
and in the relationships of man to man. 


CANADA AND THE ANGLO-AMERICAN ENTENTE 


Hon. Rodolphe. Lemieux, ‘ex-Postmaster-General of 
Canada, spoke, in part, as follows: 

Are there elsewhere in the world two states where 
there is such international intercourse of every kind as 
between the United States and Canada, such interchange 
-of friendly visits, such borrowing and lending between 
‘« banks, such courtesies between newspapers, such simi- 
larity of social method and. commercial outlook, such 
. bonds: of unity in. thought and speech, in reading and 
religion, in all, in fact, that goes to make the sum.of our 
life from day to day and from year to year, as between 
our people and your people? Those relations have never 
been more cordial, more wholly happy than they are 
‘at the present time: 


It is important, I think, that we should know a few © 


facts and. figures .about.the general trade of the two 
countries.. In spite of obstructions, artificial, of course, 
_ the commercial relations between Canada and the United 
_ States baffle.even those familiar with, official figures. 
In 1915 the total trade of Canada was over $1,078,248,- 
181, and of this total trade 50 per cent. was business 
done with the United States of America. It is usual for 





Allen A. Stockdale 


A. W. Brunner 


Canada stands about where the United States did in 1816. 
But in all other respects, we are where the republic was 
60 years ago. We have this great advantage over you: 
You have made mistakes, and you have achieved some 
successes, . This.is our asset: We profit by your experi- 
ence. The tide of immigration will soon again be to us. 
For many years our young Canadians followed the trail 
southward. They were lured by the glamor of your 
cities and towns. During the civil war 40,000 young 
Canadians enlisted under the Stars. and Stripes to fight 
the battle of liberty. But now we are capturing them 
back. They are migrating to the West, and the best of 
your farmers are taking homesteads in Western Canada. 

For 30 years a_ great transcontinental railway 


‘has bound the remote East to the remote West, and 


has been a great artery of commerce and travel and en- 
lightenment, a revelation to our own people and to all 


_the world of our wealth of territory and our vastness of 


opportunity. Twenty years ago we believed one such rail- 
way the climax of effort. We were half afraid at what 
we had done, ‘We-hardly realized the strength that lay 
in our boundless resources. Now we have changed all 
that. Years of prosperous development have given us 
confidence and assurance. Instead. of being satisfied— 
almost more than. satisfied—with, our transcontinental 
railway, we wanted a second and a third, and trains are 
now running on the three of ‘them. The three bands of 
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steel, with innumerable feeding and connecting lines, 
lace our broad northern land with a network of railways. 
We have made homes for hundreds of thousands of 
settlers, as I have said, from your own country. We 
have built populous and prosperous cities on lands which 
20 years ago, 10 years ago, in some cases even 5 years 
ago, were unknown to any but the explorer or the trap- 
per. Weare a united people where the blood of England, 
of Scotland, of Ireland is mingled with that of the 
French. And we know that we are only at the begin- 
ning of our possibilities, that there is practically no limit 
to what we may achieve, to the height to which we may 
rise, to the contribution we may make to human happi- 
ness, if we have but faith in ourselves and seek to accom- 
plish the destiny that manifestly awaits us. We can do 
nothing of all this unless we work in harmony and co- 
operation with yourselves. In our movement forward, 
we have been largely stimulated by your example. We 
have borrowed from you not only ideas, but men— 
whilst we gave you a James J. Hill, you gave us a Van 
Horne, a Shaughnessy, a Hayes, a Chamberlin, all of 
whom served Canada loyally in establishing a railway 
system second to none in the world. 


ENGINEERS AND ARCHITECTS 


The subject of the “Relation of the Engineer to the 
Architect” was discussed by Arnold W. Brunner. He 
said, in part: The essential difference between engi- 
neering and architecture is beauty. In architecture it is 
essential; in engineering, an accident. To secure the 
most Satisfactory results, the two must be properly com- 
bined. The advance made in city planning is an excel- 
lent example of the possibilities of combining the ex- 
tremely practical in providing the necessities with the 
artistic in adding the esthetic. 

Most of our American cities have grown and devel- 
open in a go-as-you-please, hap-hazard manner. With- 
out any plan or scientific direction, they become hope- 
lessly mixed and complicated. A constantly growing 
population, new methods of transportation, increasing 
values of property, unexpected changes of many kinds 
produced intolerable congestion—congestion of people in 
buildmgs and congestion of buildings on ground. It 
has become apparent that our cities must rearrange them- 
selves if they are to be placed where human beings may 
live, work and play under decent conditions. . 

It is natural that when a city begins to take pride in 
its appearance, when its self-respect asserts itself, when 
its vital transformation is a living issue with the citi- 
zens, they become impatient of all street disfigurements, 
and then begins the controversy with the railroads. 

As a matter of fact, the long-suffering public has had 
a good deal to complain of. Ordinarily the railroad 
passing through or entering a town completely spoiled 
the district which it traversed and left a trail of waste- 
ful disorder.. Stations were often inadequate, shabby 
and neglected. Freight yards infringed on public parks 
. and spoiled beautiful vistas or useful playgrounds: I 
have seen tracks crossing important thoroughfares on 
bridges so ugly that even the trolley cars shy at them. 

In my capacity as architectural adviser to various 
municipalities I have often been obliged to point out 
the difference of the governing conditions that exist 
in Europe. I have been seriously asked on several 
occasions if an entire railway system could not be re- 
moved to make way for a waterside park or some other 
desired improvement and it has required much patience 
to explain not only that corporations have rights but 
that the city needs the railroads just as much as the 
railroad needs the city. They are virtually partners in 
the same enterprise and it is absurd for one to be the 
declared enemy of the other. The city should extend 
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all necessary facilities to enable the railroads to carry 
on their business properly, and on the other hand it 
can reasonably demand that this business be so con- 
ducted that the streets are not disfigured nor the 
beauty of the town destroyed. Negotiations to this 
end are now generally conducted in an admirable spirit 
of fairness and I may say that the railroad’s representa- 
tives seldom fail to respond to reasonable demands of 
a municipality. 

The attitude of the railroads in many cases has been 
not only just but extremely generous. The Pennsyl- 
vania Railroad at a very great sacrifice built its new 
station in Washington on the site that was indicated 
on the plan of the Park Commission, thus making it 
a part of that great scheme. Not only is the building 
monumental and handsome, but with its plaza and ap- 
proaches it contributes a large share to the fulfillment 
and success of the splendid project that is so dear to 
all of us who are interested in the creation of the 
most beautiful capital city in the world. 

The railway terminal is the city gate, the portal or 
vestibule of the town and it should express the digni- 
fied function and take its place as a focal center of 
great importance. The requirements of the railroad, 
the convenience of the public, structural problems, 
traffic puzzles, all can be solved in ‘harmonious com- 
bination consistent with great beauty. We have seen 
it done and it has always been the result of the co- 
operation of the engineer and the architect. The more 
perfectly balanced this partnership is—the better the 
results. 

I feel strongly that association of the engineer and 
the architect should not be limited to designing the 
station building. It should extend to all the rail- 
road structures within city limits, such as embank- 
ments, retaining walls, viaducts, bridges, etc. This 
collaboration, however, should be the real-thing, and 
not consist in a consultation with an architect after 
the structure has been designed with the demand that 
he decorate it or make it better looking. Applying 
ornaments with the best quality architectural glue 
is not the way to do it. It would be just as sen- 
sible for an architect to make a design for a decora- 
tive bridge and then ask an engineer to try to con- 
struct it. 

Ornament never saved an ugly design, and most 
of it looks better after it has been rubbed out. Good 
proportion, a balance of parts, pleasing masses are 
the essentials. The true presentation of a bridge is 
its silhouette against the sky. It is either graceful or 
awkward. If graceful, decoration and sculpture are 
almost superfluous. If awkward and distorted, no 
amount of applied columns or statues will improve it. 

Good proportion is the most important element in 
design, but there are no set rules on which we may 
rely to secure it. All sorts of ingenious theories and 
mathematical systems have been invented, but they 
lead nowhere. The feeling for graceful proportion 
is like an ear for music, an eye for color or perhaps 
a sense of humor. You have it, or you haven’t 

A wild desire for great originality at any cost has 
led many of us astray. That way danger lies. It 
has been said that true originality consists in doing 
supremely what has been only tolerably well done by 
others. 

Now, is this search for beauty that interests us 
architects worth taking so much trouble about? Un- 
doubtedly it is. A craving for beauty is the first 
spiritual impulse of civilized man. The people want 
it and have a right to it. Our cities are growing in 
splendor and new standards of taste are being adopted. 
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Even from a cold-blooded business point of view, 
it is admitted that civic beauty is a financial asset. 
When we travel we select the cities that charm us 
with their parks, drives, monuments and buildings. 
The traveler is attracted by unspoiled civic beauty 
and he seeks and pays his tribute to it in substantial 
form. 

The public mind is changing, it is being educated, 
and there is an increasing demand for order, dignity 
and harmony in our surroundings. Millions are spent 
on beauty every year, and the commercial world—our 
financiers, recognize its importance as an investment. 
The engineering feats of the future will astonish the 
world. You will achieve the impossible, and I am 
convinced that not only will you bend the forces of 
nature to your will in a manner not dreamed of now, 
but beauty will enter into your councils and form a 
part of your future triumphs, 


GETTING By 


Rev. Allen A. Stockdale, pastor of the First Congre- 
gational Church of Toledo, Ohio, said, in part: . 

As the cathedrals of Europe show the dominating 
thought of the period in which they were built, to be 
religious; as the skyscrapers of New York reveal 
the dominating thoughts of their period of construc- 
tion, to be commercial, so the slang of our day may 
have the power to reveal certain widespread mental 
attitudes. “I should worry” reveals a tendency to 
take things lightly and escape any disturbing respon- 
sibility. “Nobody home” suggests the inactivity of 
the brain with a consequent loss of comprehension 
of the situation whatever it may be. 

“Getting by” represents a mental attitude which 
is dangerous and destructive. It means that the 
person is satisfied with the mediocre, which is the 
real enemy of the best. In schools, in business, in 
every realm of life there are many people who satisfy 
themselves by doing work of a quality just good 
enough to keep above the flunking line, just good 
enough to allow them to stay on the payroll. They 
seek to “get by” the teacher, the boss, the superin- 
tendent. They strive to “get by” public opinion, and 
the disturbing whispers of their own consciences. 

No man who ever accomplished anything worth 
while in the world ever lived on the “getting by” 
principle. It is not how little one can “get by” with, 
but how truly one can live, move and do his share 
in the work, service and love life of the world. 

The good God of the Heaven left the oil in Tren- 
ton rock, the paper in the pulp, the aluminum in the 
clay, the electricity in the clouds. He left the cities 
unbuilt, railways untouched, tunnels unbored, canals 
undug, life unimproved, in order to challenge the real 
stuff of real man, and no one who holds the principle 
of “getting by” has any place in the divine program 
of the developing of the world. 





WILLIAM HOWARD TAFT 


Learning that William Howard Taft was due to 
reach the city late yesterday afternoon, Charles S. 
Churchill and Frank Coates endeavored to meet him 
on his arrival and to secure his consent to attend the 
annual dinner and to speak at that time. Unfortu- 
nately, they missed him, and it was later ascertained 
that Mr. Taft had made plans which would prevent 
him accepting the invitation. Mr. Churchill and Mr. 
Taft were classmates at Yale. It will be recalled that 
Mr. Taft spoke before the convention about five or 
six years ago while President of the United States. 
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ERIE RECOGNITION OF A. R. E. A. 


The management of the Erie recently informed its 
employees eligible for membership in this association 
that it would pay the annual dues of such members in 
the American Railway Engineering Association if the 
applicant would pay the entrance fee. This adds an- 
other road to the already long list of those who pay 
the dues of their employees who are in this associa- 
tion. 





ANNUAL DINNER OF COMMITTEE IJAND 
COMMITTEE X 


The present and past members of Committee I of 
the Railway Signal Association and Committee X of 
the American Railway Engineering Association held 
their annual dinner in the Green room of the Congress 
Hotel Tuesday. The following were present: A. Ames, 
C. C. Anthony, C. A. Christofferson, C. A. Dunham, 
W. H. Elliott, G. E. Ellis, W. J. Harahan, M. H. 
Hovey, H. K. Lowry, F. P. Patenall, J. A. Peabody, 
A. H. Rudd, A. G. Shaver, T. S. Stevens, J. E. Taussig, 
H. H. Temple, W. M. Vandersluis, J. C. Mock, E. F. 
Wendt, C. E. Denny, F. L. Dodgson. Others who 
were eligible and unable to be present include H. S. 
Balliet, H. S. Cable, L. R. Clausen, A. S. Ingalls, A. H. 
Keppel, F. Rhea, D. W. Richards, W. B. Scott, W. B. 
Causey, W. A. D. Short and A. Baker. 





NORFOLK & WESTERN IMPACT TESTS 


As outlined in the address of President Trimble 
yesterday morning, the Norfolk & Western has offered 
the committee on Iron and Steel Structures the neces- 
sary facilities for making impact tests on the electri- 
fied portion of their railway and $1,000 to meet the 
expenses of these tests. These experiments should 
aid much in determining the effect of electric locomo- 
tives upon track and structures. It is to be hoped 
that other electrified railways will be sufficiently inter- 
ested to co-operate with the committee in making 
similar tests on their lines. 

The association owns ten extesometers, used some 
years ago in making impact tests, which are available 
for the use of members. Several roads have already 
availed themselves of the use of this apparatus, and 
it is urged that others do so. 





ASSOCIATION OF RAILWAYATELEGRAPH 
SUPERINTENDENTS 


The quarterly meeting of the Association of Rail- 
way -Telegraph Superintendents was held yesterday 
at the La Salle Hotel. Progress reports of the vari- 
ous standing committees were presented. The sub- 
jects of telegraph line equipment and of telegraph 
codes were given special attention. J. Edward Demp- 
sey, originator of the Dempsey telegraph code, ad- 
dressed the association on this subject and pointed 
out that whereas in the past the main object of a 
telegraph code for railways was to insure secrecy of 
messages, the main object of using the code today is 
to secure greater efficiency and economy in this branch 
of the service. Ninety per cent. of all of the business 
messages sent by railroads could be stated in one 
code word. With the general use of a standard code 
the cost of the business messages would be greatly 
reduced. The annual convention of the association 
will be held at St. Paul, Minn., June 20 to 23, in- 
clusive. 
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A., 
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THE MANUAL 


The new 1916 edition of the Manual has just been 
issued and those members who have not received their 
copies can secure them from the office of the secretary. 





PROMINENT EDUCATORS PRESENT 


The A. R. E. A., of course, numbers among its 
members who are attending the convention a number 
of engineering professors from important colleges and 
universities. Among visitors who are not members 
of the association are L. W. Wallace, professor of 
railway and industrial management, Purdue Univer- 
sity, D. C. Buell, director of the Railway Educational 
Bureau and president of the International Railway Fuel 
Association and O. S. Beyer, Jr., first assistant, engineer- 
ing experiment station, University of Illinois. 





A SWITCH POINT CLOSER 


The dangers incident to the splitting of a switch 
led to the introduction of the Hubbard automatic 
switch point closer or lock, which has been in use in 
track for a sufficient time to constitute a thorough 
test. The essential feature of this device is a locking 
bar, which is of the same general construction as a 
detector bar. This bar, however, not only serves the 
purpose of a detector bar in preventing the throwing 
of a switch when a car is standing upon it, but it also 
serves to close and lock the switch, should it be found 
not fully set home on the approach of a train facing 
the point. 

This locking bar, which is longer than the distance 
between car trucks, is placed in the track ahead of the 
switch point on the turnout side. The locking device 
proper is carried on a heavy steel plate attached to 
the main head-block and is entirely encased by an 
iron cover. By means of the device, the head-rod of 
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the switch is attached through a-train of ‘levers and 
a connecting rod to the locking bar with the effect 
that the complete opening or closing of the switch 
raises the locking bar 1% in. above the top of rail 
and lowers it again. If the switch is not entirely 


closed or opened the locking bar will remain elevated 
some distance above the top of the rail. 

In one of the accompanying photographs it will be 
noticed that the links supporting the locking bar are 





Showing Position of the Locking Bar When the Switch Is 
Partly Open 


inclined in the direction of the switch point. This is 
true even when the locking bar is at the highest point, 
for, unlike the ordinary detector bar, this locking bar 
raises on the links in each operation and then drops 
back into its original position. As a result the bar is 
always carried in such a position that a train approach- 
ing from the facing point side will depress the bar and 
positively close the switch point. 

In the action of this device, whenever the switch 
has not been properly closed; it is always thrown in 
the direction of the point which is closest to the 
stock rail. A further provision in the arrangement of 








The Operating Mechanism with the Cover Removed 


the levers is such that a switch half thrown or on a 
dead center will not prevent the working of the device. 

Several switches on the Chicago, St. Paul, Minne- 
apolis & Omaha were equipped with the Hubbard 
automatic switch point closer in May, 1912, and have 
been in service since that time. Their operation is 
reported to have been entirely satisfactory and the 
maintenance expense is small. The switch point 
closer is manufactured by J. W. Hubbard, Eau Claire, 
Wis. 
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THE HODELL SASH CHAIN 


The Hodell sash chain, which has just been approved 
by the National Underwriters’ Laboratories, is an in- 
teresting departure from the usual type of sash chain in 
which the links are stamped from sheet metal. In this 
chain the links are made from a special form of flat 
wire, which is bent and folded to give a form that is 
practically identical with the usual stamped sheet-metal 
links. It has the advantage of smooth, rounded edges, 
with considerable additional material in the eye, because 
of the lapping of the ends of the wire. Another advan- 
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The Hodell Sash Chain 


tage lies in the fact that, béing made of an unwelded 
piece of wire, a link can be made to connect up the two 
ends of one chain, thereby making an endless belt, with- 
out the introduction ofa special link. This sash chain 
can be secured in eleven sizes from the Cleveland Gal- 


vanizing Works Company, Cleveland, Ohio, in plain’ 


steel, coppered or galvanized steel, solid phosphor bronze, 
red bronze and special aluminum steel finish. 


A NEW FORM CLAMP 


The American Metal Form Company, Chicago, has 
recently introduced the American wire clamp to facili- 
tate the use of wires 


for securing forms in’ 


concrete construction. 
As shown in the ac- 
companying photo- 
graph, it consists of a 
T-shaped piece of 
cast-iron. The stem 
serves as a handle, 
the ends of the cross 
are provided’ with 
notches for the recep- 
tion of the wires and 
the top of the cross is 
designed to act as a 
rolling fulcrum. 

To use this device, 
the clamp is placed 
flat against a stud or 
upright with the stem 
up, or opposite to the 
position shown in the 
photograph. The 
wires coming through 
the form on each side of the stud are passed through the 
notches in the ends of the cross and brought together 
over the face of it. After the wires have been given a 
.twist to hold them together, the clamp is used as a lever 
by pulling out the stem and rolling the clamp around on 
the fulcrum until the stem is again flat against the stud 
below the cross, as shown. To avoid the possibility of 
some one accidentally knocking the clamp out of position, 
a nail may be driven into the stud through the slot in 
the end of the stem. 

The clamps are made of gray iron and weigh a little 
more than one pound each. The notches will take wires 
from No. 6 to No. 12 gage. The clamps can be used 
in a horizontal position on walls as well as on the 
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studs. The clamps are beings used at the present time 
on the concrete work for the new Field museum in 
Chicago. 


AN ADJUSTABLE DERAILER 


A new line of derails is being introduced by the 
Q and C Company, New York. These derails are 
capable of adjustment to fit rails of various heights of 
section between 70-lb. to 100-lb. The derails are of 
the lifting type and afford variation in the height of 
the pivot bearing, in small increments, by means of 
notches in the outer faces of the standards of the 
base casting, with corresponding notches in special 
cast washers on each end of the pivot bolt. This is 
clearly shown in the accompanying illustrations, one 


Derailer Adjusted for a 70-lb. Rail 


of which shows a bearing adjusted for a 70-lb. rail 
and the other for a 95-Ib. rail. 

The base rests flat on the ties, to which it is at- 
tached by six track spikes. There is a projection 
bearing against the web of the rail and the standards 
to support the derail block are stiffened by longi- 
tudinal ribs. The bottom plate is open between the 
ties to allow ample space for pipe connections. 

These derails are furnished in a number of differ- 
ent models in both malleable iron and cast. steel. De- 


Derailer Adjusted for a 95-lb. Rail 


rails No. 10-XX and No. 12-XX are single-end for 
use with interlocking and are provided with three lugs 
for pipe connections. No. 6-XX and No. 8-XX, single 
throw, and No. 7-XX and No. 9-XX, double throw, 
are for hand operation and are provided with a lug 
for the connection to a target and one for locking the 
derail in position. 
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Aside from the adjustment feature and the advan- 
tage which this affords in the reduction of the num- 
ber of stock sizes, it is claimed for the derails that 
they are easy to install; that they are not subject to 
injury from wheels when derailed, and that they will 
not derail a car when running in the reverse direction 
over the single-end derailers. 





SEMI-PORTABLE AIR COMPRESSORS 


The Zin-Ho Manufacturing Company, Chicago, 
manufacturers of portable air compressor outfits, 
have introduced a semi-portable outfit mounted on 
skids which is applicable to railroad maintenance 
work, particularly in cases where the expense of spur- 
ring out a compressor car is not justified or desirable. 
These outfits are available in eight sizes ranging from 
the No. 21, having a capacity of 21 cu. ft. of free air 
per minute and weighing 2,000 lb., to the No. 400, 
having the capacity of 450 cu. ft. of free air per min- 
ute and weighing 12,800 lb. The arrangement is sim- 
ilar in each case. There is a structural steel base on 
oak skids with the storage tank in the middle, the 
gas engine on one end and the compressor on the 
other, the two being belt connected. The outfits may 
be had with or without a sheet metal canopy with re- 
movable sides and ends. The No. 145 is the most 
convenient for most ordinary work and will be de- 
scribed in detail. 

The air compressor is of the duplex, single stage, 
vertical type with 8 in. by 6 in. cylinders. It is 

















Zin-Ho Semi-Portable Compressor 


equipped with an automatic governor and a multiple 
disc clutch, insuring easy starting. Its capacity at 
400 r. p. m. is 140 cu. ft. of free air per minute. 

The gasoline engine is of the four-cycle, four-cyl- 
inder, long-stroke, vertical type, especially designed 
for compressor work. The speed is controlled by a 
fly-ball type governor, which is adjustable when run- 
ing or idle, and can be sealed to. prevent tampering. 
A safety starting coupling is provided to enable the 
operator to start the engine easily. In addition to 
the five main bearings an outboard bearing is pro- 
vided to take care of any strain that may come on 
the bearing when the compressor unloader cuts in 
instantly against the full load. 

Both the compressor and the gas engine are pro- 
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vided with water-cooling systems, including circu- 
lating pump, radiator, etc. The transmission is by 
means of a waterproof leather belt, which is kept tight 
by an idler. The air receiver is a cylindrical tank 
30 in. by 60 in. The gasoline tank is located adjacent 
to the air compressor and the gasoline is drawn into 
the engine by a vacuum system. An extra pulley on 
the compressor shaft makes it possible to use the 
power of the gas engine for auxiliary purposes. 





A NEW ATTACHMENT FOR TOOL GRINDERS 


The economies to be realized by providing mainte- 
nance of way forces with grinders for sharpening tools 
has been repeatedly 
demonstrated, and 
with the steady ad- 
vance in the price of 
tool steel, the neces- 
sity for obtaining the 
maximum possible 
use from all tools, 
before discarding 
them, is steadily in- 
creasing the import- 
ance of the grinder. 
Lack of experience 
or skill in the hold- 
ing of toois to grind 
them correctly has 
been overcome by 
the use of attach- 
ments with which 
the tools are secured 
to the grinder frame, 
so as to obtain the 
correct angle of con- 
tact against the 
stone while grinding. 

This is particularly 
true in the case of 
the Gem flat drill, 
which is ineffective 
without the proper lip, and this lip is very difficult 
to secure properly in holding the drill by hand, with 
the result that the bits are often thrown away as soon 
as they become dull. This is an expensive practice, in 
view of an advance in the price of these bits from 
$0.75 to nearly $3.00. Realizing this difficulty, the Key- 
stone Grinder Manufacturing Company, Pittsburgh, 
has introduced a Gem flat drill-grinding attachment to 
be used with the Keystone grinders. This device 
holds the drill in such a position relative to the conical 
chamfer on the edge of the stone that the desired lip 
is produced correctly. 

Another attachment has been provided recently for 
simplifying the grinding of scythes. The blade is 
held in the correct position by two small wheels, at 
the same time permitting the blade to be moved back 
and forth to bring its entire length in contact with 
the stone. 

The application of attachments suitable for holding 
tools of various kinds while grinding, to overcome 
lack of skill on the part of the operator, has proven 
very successful with the Keystone grinders, and a 
great many of them are in use. Among roads which 
have applied these grinding outfits extensively may be 
mentioned the Santa Fe, the New York Central, the 
Lackawanna, the Lehigh Valley, the Rock Island, 
the Pennsylvania Lines and the Pennsylvania Rail- 
road. 

















Grinder with Flat Drill Attachment 
in Use 
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A RAILWAY SPEED RECORDER 


A modification of the Boyer speed recorder, manu- 
factured by the Chicago Pneumatic Tool Company, 
Chicago, is being put on the market under the name 
“Oliver Boyer Railway Speed Recorder.” In the new 
recorder speed is plotted against time, a tape or chart 
being fed forward under the recording pencil by a 
clockwork mechanism. The chart is divided length- 
wise into divisions for hours and five-minute inter- 
vals and crosswise into five-mile-per-hour spaces. 
When the train is in motion a dial on the face of the 
instrument indicates the speed, and at the same time 


Instrument with Cover Opened 


the pencil, bearing against the record chart, rises pro- 
portionally to the speed and registers the same speed 
as that indicated on the dial. 

A study of the chart will disclose the variations in 
speed, stops, starts, etc. To one familiar with the 
road, the location of each stop is known to a certainty, 
and any stop or movement of the train because of 
special orders or unusual in any way is easily noted. 
The length of the chart for an ordinary run is such 
that it is conveniently handled and comes entirely 
within the range of vision at one time. 

The operation of the instrument is mechanical, de- 
pending on a centrifugal mechanism consisting of a 
ring pivoted on a shaft, so that it is normally in an 
inclined position, but tends to take a horizontal posi- 
tion with increasing speed of the shaft. This variation 
in inclination is transmitted through levers and gears 
to the indicating hand on the dial and the recording 
_arm which moves on the record chart. The paper- 
feeding mechanism consists of two rolls, running on 
ball bearings, which pass under the marker of the 
recording arm at a uniform velocity. The mileage 
recorder on the face of the instrument keeps account 
of the total miles traveled. 

The instrument is housed in a cast-iron case, the 
interior of which cannot be reached without unlock- 
ing the cover. The accompanying photograph shows 
the instrument with the cover opened for changing 
the tape and winding the clock. This must be done 
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every 50 hrs., a limit determined by the length of the 
chart. 

The application of this instrument is simple. The 
case is bolted to the side of the cab or car and a 
flexible shaft runs from the car axle or trailer of the 
locomotive through the floor and is connected to 
the instrument. The flexible shaft runs the same 
speed as the wheel, and adjustment to various di- 
ameters of wheels is obtained in a wire belt drive just 
below the instrument. 


——_——_—_— 


A DEVICE FOR SPACING TIES 


Dissatisfaction with the practice of dapping guard 
timbers as a means of preventing the bunching of ties 
on bridge decks, in case of derailment, has led to 
frequent investigations of this subject and the sug- 
gestion of various substitutes for the practice. One 
means of overcoming this difficulty is the Cochrane 
tie spacer, a small malleable iron strut, set between 
the ties and supported by projecting lugs resting on 
top of the ties, to which they are secured by nails 
or screws passing through holes provided in these 
lugs. The original design was of the T-section with 
metal about 3/16-in. thick and with bearing faces on 
each end to take the thrust of the tie on an area of 
3.4 sq. in. A later design has a “cross” section, the 
center of the “cross” being located approximately con- 
centric with the bearing faces which have areas of 6.2 
sq. in. each. The holes in these supporting lugs are 
made to fit 20-d nails or wood screws of the same diam- 
eter, the holes being countersunk to facilitate the use 
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Tie Spacer for Bridge Decks 


of screws. A 3-in. American drive screw has also been 
used with success for this purpose. 

In using these spacers on bridge decks it has been 
customary to place them just inside of the guard 
timber on each side, between each two ties.. In one 
case a third row of the spacers was placed along the 
center line of the deck. The use of this device saves 
the cost of dapping the guard rails and also the cost 
of the extra thickness of timber necessary to provide 
the dap. It is also argued that with the use of these 
tie spacers and inside iron guard rails, which fulfill the 
function of guiding derailed wheels much more effect- 
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ively than it can be done by guard timbers, there is 
no occasion for the use of the outside guard timbers. 

The use of these spacers on bridges has suggested 
their use also on ballasted track to supplement rail 
anchors or to increase the efficiency of the latter. 
Special spacers of sufficient length have been pro- 
vided with the idea that they be placed in one or two 
spaces ahead of the rail anchors, thereby destributig 
the thrust of the latter to two or three ties instead 
of one. Tests are now being made to ascertain if this 
practice will not permit of the use of a smaller num- 
ber of rail anchors. 

These tie spacers are now in use on a number of 
railroads. They are manufactured by the Vermilion 
Iron Company, Chicago. 


A MODERN WRECKING CRANE 


The Bucyrus Company, South Milwaukee, Wis., 
has brought out an improved crane of 150-ton capac- 
ity, which is meeting with success on the railroads 
now using big cranes to handle their heavy equip- 
ment. It is said that the performance of this crane 
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and ratchet are out of engagement, 
feature the boom hoisting mechanism cannot get out 


With this safety 


of the operator’s control. Any load which can be 
handled by the main and auxiliary hoists can be 
lifted by raising the boom. 

Spur and bevel gears are used in the swinging ma- 
chinery, worm gearing being entirely eliminated. 
This feature enables the crane to swing the heavi- 
est loads easily and to make a full revolution with 
light loads in 30 sec. The efficiency of spur and 
bevel gears is such that it has been found unneces- 
sary to provide two speeds for swinging on this crane. 

The self-propelling gear on the crane is similar to 
that used on Bucyrus locomotive pile drivers. One 
axle of each truck is driven through a universal joint 
which permits the trucks to take curves and irregu- 
larities of track without affecting the alignment of 
the gears and shafts. This floating drive enables all 
gear and shafts to be attached rigidly to the car body 
structure. The propelling machinery can be disen- 
gaged through a jaw clutch on the driving axles 
so that the crane can be handled at high speed and 
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A Powerful Self-Propelling Crane 


in service on a number of the large railroads has 
shown it to be suited to all classes of work for 
which a wrecking crane is used, including not only 
heavy work but also yard and light wrecking service. 

Owing to the arrangement of the machinery and 
other parts, the center of gravity of the entire crane 
is placed unusually low for a machine of this class. 
At the same time the center of gravity is located 
back of the center of rotation. The result is that 
the crane has adequate stability under all conditions 
and good riding qualities when handled in trains. 

The main and auxiliary hoists operate in the usual 
manner through trains of spur gears. Clutches of 
the jaw type are used. The brakes may be operated 
either by compressed air or by hand. All loads may 
be lowered by the brakes or by the throttle valve 
which is of the “release” or “by pass” type similar 
to the throttle valves which have been used on Bu- 
cyrus cranes, dredges and steam shovels. This throt- 
tle valve simplifies and safe-guards the lowering op- 
eration. 

The boom hoists operates through a train of spur 
gears which are engaged through a jaw clutch. A 
pawl, operating with a heavy ratchet keyed to the 
gear train, is used to hold the boom in any position. 
An interlocking device is provided which makes it 
impossible to disengage the clutch, when the pawl 


over sharp curves with no interference from the self- 
propelling gear. 

An efficient means is provided in place of the cen- 
ter pin, to hold the upper or revolving frame. in place 
on the car body when lifting a heavy load. The rear 
rollers of the revolving frame operate between two 
roller paths cast integral with a large rectangular 
shaped steel casting around which the car-body is 
built. When the crane is swinging with no load or 
with a light load, the rear rollers work on the lower 
path and when heavy loads are swung, these rollers 
engage with the upper path. The front rollers bear 
upon a bevel track attached to the upper surface of 
the main car body center casting. In this manner, the 
load is supported through a leverage extending from 
the front to the rear rollers, a distance of about eight 
feet, which is twice as great as is the case when a 
center pin is used. 

Four end-outriggers and one telescopic center out- 
rigger, all of the horizontal beam type, are used to 
provide stability. The end outriggers are operated 
by a sprocket wheel and chain device. The center 


outrigger is operated by an air cylinder and is 
equipped with a roller at each end of the outrigger 
box which lifts the outrigger against the side girder 
of the car when the outrigger has been extended 
to the required position. 


The roller is operated by 
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air and saves a large amount of time which would 
otherwise be consumed in wedging up the outrigger. 
The engine power of the crane is ample to lift the 











The Center Construction 


maximum rated load. When equipped with self-pro- 
pelling mechanism, it can travel under its own power 
at a rate of five miles per hour. 


AN INTERLOCKING CONCRETE CULVERT 


The Hall interlocking concrete culvert is an inter- 
esting departure from usual practice in unit concrete 
culvert design. It involves the division of the barrel 
into sections by means of transverse joints which are 
vertical and entirely plain, except for a longitudinal 
offset of 6 in. at about the middle of the height of the 
sides. Instead of being horizontal, this offset is on an 
incline, giving slightly acute angles between the plane 
of the offset and the vertical portions of the joint. This 
form of joint not only affords resistance to longitu- 
dinal separation of the several sections, but also offers 
resistance to vertical offsetting of the sections in one 
direction. It is the practice to place the upstream sec- 
tion first and the downstream section last, and thus 
afford the maximum resistance to settlement of the 
downstream sections as a result of scour. The same 
idea of joints is carried out in the connection of the 
head walls to the-barrel. 

The units are made 18 in. long, and in six different 
span lengths, carrying from 12 in. to 48 in. The height 
in each case is slightly less than the depth, the section 














Seven-Section Culvert Assembled 


being rectangular, with the exception of circular fillets 
on the upper corners with a radius of one-fourth the 
span. Special sheet metal forms have been designed for 
the casting of these culverts in gangs of five units each, 
with sheet metal ribs to separate the units. Another 
form is provided for casting the upstream and down- 
stream head walls in. one operation. Both the barrel 
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and head wall sections are reinforced with wire or 
rod reinforcement. 

This culvert was first used in Montana, where it has 
been giving satisfactory service in highways for the 
last three years. They have also been used in several 
of the middle west and eastern states during the past 
year. Forms for the construction of these culverts 
are being placed on the market by Schulz & Hodgson, 
Chicago. 


A NEW STEEL FORM FOR BOX CULVERTS 


The Blaw Steel Construction Company, Pittsburgh, 
has recently put on the market a new steel form for 
rectangular box culverts. This form is adjustable for 
sizes varying in even feet for both span and height 
from a minimum three-foot span and two-foot height 
to a maximum of six-foot span and _ five-foot height. 
The form is made up of pressed steel panels or sec- 
tions one foot wide and 5 or 10 ft. long. An impor-: 
tant advantage of the design is that there are only 
three different kinds of panels, a standard intermedi- 
ate panel, a standard base panel and a standard corner 
panel. 

The different sizes of the culvert are made by the 
use of various combinations of these sections. The 











Form Assembled for Use in a 4-ft. by 3-ft. Culvert 


minimum size consists of two base sections, two corner 
sections and an intermediate section at the top be- 
tween the two corner sections. These sections are 
secured to the desired shape by cross frames made of 
three angle irons connected at the corners by plates. 
One set of these frames is provided for each size of 
culvert for which the sections are to be used. The sec- 
tions are secured to the frames and to each other by 
hook bolts attached to the angle irons of the cross 
frame and which pass through the flanges of the ad- 
joining sections. The transverse joint between two 
sets of forms is secured by means of the Blaw slip 
joint. 

In using these forms it is customary to set up the 
completed form on a one-inch by four-inch board laid 
flat on the concrete footing under each side of the 
form. After the concrete has set these boards are with- 
drawn, being easily slipped out from under the form. 
The hook bolts are turned around and released, the 
roof is removed as a unit and each side piece is re- 
moved complete. In this way very few bolts need to 
be removed and the form can be taken down and reset 
quickly. 
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NEW U. S. & S. RELAYS 


The Union Switch & Signal Company has devel- 
oped a new single-element model 16 induction motor 
type line relay which can be used either as an or- 
dinary line relay or as a slow releasing relay. In 
the latter application it is suitable to bridge the nor- 
mal and reverse contacts on any of the Union three- 
position induction motor or galvanometer track re- 
lays. 

The attractive features in the construction of this 
relay are the use of one casting which acts as a 
stator housing and also as a contact compartment; 
the small number of parts; the simplicity and visi- 
bility of the moving members; the non-metallic term- 
inal board in which are mounted standard R. S. A. 
non-turning binding posts; and the form-wound coils 
on the stator. 

The contact equipment is a maximum of 10 front 
and 2 back contacts, or 6 front and 6 back contacts; 
it is usually 4 front and 2 back contacts. The relay 

















New Centrifugal Frequency Relay 


can be wound for the ordinary frequencies and for 
any potential up to 220 volts. 

Recognition of the importance of train speed as a 
factor in determining whether certain train move- 
ments may safely be made has led to the development 
of speed-control signaling, in which the signal aspect 
is made dependent upon the speed of the approach- 
ing train as it enters the block governed by the 
signal. This idea has proved highly advantageous 
as a means for safely facilitating traffic under cer- 
tain conditions of traffic congestion and has resulted 
in the development of the “time element” relay, which 
may be used to automatically determine the speed of 
an approaching train by measuring the time required 
to traverse the length of a block. 

This “time element” relay comprises an operating 
movement consisting of an induction motor type line 
relay of rugged construction, and a retarding device 
connected between the operating movement and the 
relay contacts, so constructed that a definite time 
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interval is interposed between the time that the en- 
ergy is applied to the relay and the time that the 
relay closes its front or opens its back contacts. This 
time element may be adjusted without opening the 
case to any value up to 30 seconds. The retarding 

















The Union Vane Type Interlocking Relay with Detail of 
the Interlocking Parts 


device is so designed as to be almost wholly immune 
to variation due to changes in external conditions, 
and is said to operate in a uniform time irrespective 
of variation in the voltage or frequency applied to the 
relay. 

The new alternating current interlocking relay re- 
cently placed on the market possesses features which 
give it a wide application. This relay embodies all 
the operating characteristics of the Union direct-cur- 
rent interlocking relay, having substituted for the 
d. c. magnets the a. c. vane operating elements. In 

















The Union Model 16 Induction Motor Type Line 
Relay 


the case of simultaneous de-energization of both sides 
of the relay, both sets of back contacts cannot be held 
open on account of the special locking construction. 
This relay is positive in the operation of the con- 
tacts and is free from any possibility of the locking 
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arms being improperly released. The construction of 
the vane operating elements is essentially that of the 
Union single-element vane relay, which does not re- 
spond to direct current. The vertical position of the 
air gap between pole faces and vane insures against 
the collection of dust or small foreign particles 
which might obstruct the moving element. This 
relay is provided with a top plate of insulating ma- 
terial which carries the locking device, the two vane 
elements and the terminal posts. The terminal posts 

















The New Union Time Element Relay 


are non-turning and conform to R. S. A. require- 
ments. 

Each side of the relay can be provided with four 
front and two back graphite to graphite, metal to 
metal, or metal to graphite contacts, as required. 

Either or both sides of this relay can be wound 
for operation on any of the usual frequencies and 
for any potential up to 220 volts. This makes it suit- 
able for use on either electric or steam road track 
circuits or for control from line circuits. The coils 
are form wound and specially insulated. They will 
withstand a ground test in excess of R. S. A. require- 
ments. 

A new centrifugal frequency relay has been devel- 
oped which differs from the standard Union relay of 
this type in that the mechanical brake has been elimi- 
nated. This relay has two energizing windings; one 
a local, receiving power, preferably from the 15 or 
110-volt secondary of a constant potential transformer ; 
the other, a track winding receiving its energy from 
the track rails. This element can also be wound for 
control from a line circuit. 

- The local winding is so designed and energized that 
in combination with the low inertia provided in the 
rotating parts a relay is produced which is inductively 
braked so as to open its front contacts in less than 
one-half second after power is removed from the track 
element. 

The design of this relay also makes it possible for a 
comparatively large amount of 25-cycle propulsion 
current to be present in the track element without 
interfering with the cperation of the relay, provided 
the proper signaling currents are also present in the 
windings. This relay can be arranged to take care 
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of varying amounts of 25-cycle propulsion current, 
depending upon the refinement in design and construc- 
tion as well as cost which can be allowed. 

This relay can be wound to give a high degree of 
protection against broken rails when used on roads 
requiring a large amount of cross bonding between 
tracks for the propulsion system. The ratchet pro- 
vided on the centrifuge prevents rotation in the reverse 
direction, and thereby affords protection against 
broken down insulated joints. The construction of 
the relay is rigid, and at the same time there is a 
glass door on each of its four sides, permitting easy 
ocular inspection of the operating parts and allowing 
access for adjustment of these parts by authorized 
persons. The top plate is of insulating material and 
supplied with non-turning terminals, which conform 
to R. S. A. standards. 

This relay can be supplied with a maximum of 10 
contacts. These can be 10 front contacts or 6 front 
contacts, with 4 independent or non-independent back 
contacts, etc. The usual equipment is 4 or 6 front 
contacts, with 2 back contacts. The contacts can be 
graphite to graphite, graphite to metal or metal to 
metal, depending on the potentials and currents which 
the contacts are to carry. 

The excellent electrical characteristics of this relay 
give it a wide range of application. It can be used on 
long track circuits where either good or poor ballast 
leakage conditions prevail. This relay can, under 
certain limitations, be used in connection with detector 
locking on either single or double rail track circuits. 
As pointed out above, it can be wound for use as a line 
relay. The windings are insulated to stand high in- 
sulation tests between each other and to relay case. 


THE DAVIDSON CABLE HANGER 


A new metal cable hanger possessing a number of 
advantages has recently been placed on the market and 
is now in use by the signal departments of several rail- 
roads. The form of this hanger and its method of 
application are shown in the accompanying illustration. 
It is made from “Armco” iron with a tin and lead alloy 
coating. On account of the high degree of purity of 
this iron, the hanger corrodes very slowly as compared 
with ordinary metal hangers. It has the added advan- 
tages of holding the cable close to the messenger, 
thereby overcoming most of the vibration to which a 
loosely hung cable is subjected; of electrically bonding 




















Method of Applying the Hanger 


the cable to the messenger by a double tie at each 
hanger, thereby eliminating punctures caused by 1n- 
sufficient bonding, and of eliminating damage to the 
lead sheath of the cable at the points of contact on 
account of the large surface which supports the cable 
at each hanger. It is stated that cable men have been 
able to “tie in” 20 per cent more cable per day with 
these hangers than with either marlin or rings. No 
tools are required for applying the hangers. These 
hangers are made by the Reliable Electric Company, 
Chicago. 












